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p r » » s . i w » ® '  . S R i l » g © 3 . f  f h y s i e i t l  •  e t a t # . , ;  •  •!% %» n©%, 
•ev©f, inAepealiiit M -tlfe#'wav®-length #f light 'miti.' will 
•It w&s early reesgwis^d •!#&&% selawl&r l»®fi*a«ti©o is m 
aitiM^e • pr=©ptr%f $.. m ahowa % tli« fw% ttist • t*«»rs &av@ tlit 
•s«@ or a«arlf ths fsa# «#l«r r®*-' 
:f»otie»:»''Of & series #f witli • ill#*# @f' «©»ftMitAt 'Sif*-
feriag fey ©alf #» atea •« gr#tti>':#f %h» 
4m©- %© tto© atom or group can be calculated? for •.mm*' 
paring • <sth'©ra with hydrocarbons for txygiat ©ip-- stt@@«»siw »#a* 
toer®- of --aa h«olO!S©ii» :*«r4#i tmt -tii© CK^ gr©iipf» . !&• tiii» w»y 
t.&^l®« #f•, mtosi® r®finwr# bunt iif# - Hutto ®f 
tM»^ ®^rly w®i €«# fef but Mi - tmhtm 
hm^m. largely superseded "by thost &f AttWers tod ateiilljtfiir C'S)* 
That molecular refraction is a@i| ©ntirtly lai aiditiirs 
pr@f-®rtf mXm &. constitutif-s p3?®f#r%f i» «ad« sl»w lif 
iioiiag 111® «®»iilly gtmall, but oocasioimlly large, dis^r^Faaafit# 
ia- -tlj© #al.#wl»t«i fr«t tli# r#fraetivitift« 
thos« itctwally certain constltutiv® -fsntwes ar® 
sufficiently• eda»'t«iit allw d®finil# v»lw#s,t© h» itgtis»«4 
t© m«| f#r ««pl% tto« «t -trill® liendg-i rii^ ford­
ination} primary# tecondary, tertisryi, ioi^ nitrile aitr®g«iii| 
#airl»«>afi,t aad onygeaif itts-t - fee- «oa®-t4tati©.ii» 
al oa molar refraction Mm.$ in •©»« »#©«» pro-ved «-«©» 
f«l ill eatabliiiiiiag- a:ol©®wlar •tni^eter®* 
Disptrslon 
As Um %•#« aeted# the ©r a; cojap^^M., 
If 'list tiit©p#'sa«at ®i thm ©f • iiglit • l«w.«ir®i*g' • 
ttot# Tsitt#- 'mri'®# la m :r@gul«ir aarm@y -with ••tH# ¥Sf#*l.,#n5t,fe,. 
I©rff -Uttt arsii C6) .gtw/aa rmlm on optical -Al®* 
W&TBlm, ti*@atA«g'' b#tM • ili« #^ly tiii!#i»i«8 .«^bA %li« weSsra 
«» theory, , la 1836 deduced tli# equation, 
i  f.; .  
a ' «  f t  +  . . . • * * » # » »  ( 3 1  
'if ft #tf# &r@ oonstwtif, oa tli« fee.»lt ®f %ii# #!»§* 
tl# tfei® r®««9nately • wll f©r 
a e s t •  t r w i g i ^ r o n t  « u b s t a i i c 0 s i ' b u t  f a i l #  t ©  fm **mm*' 
altmi** •tl'Spertitu*' .It' 4« #aif®rJta«iatall|' tlii&t mi ©a® 
»ffr©aeJi@i iaa mhmwptlm llat fro®' tli« ImiQ wa^s^lfsagtli «i€## 
tilt 'fefraetlTe IiimIok iatrmasei ifaarply# wfell® &pfi^«elaiiig fr©a 
tii« storl slA# it &mmmm nhwplfp f# mmmmt 
for thli# -Sell®#!#!* CTJ 
(4) 
- Ai 
wMr§. tfe® nMorption lino ©©seeradi* Slat# mm% 
emj^QWMAa- hmm s«mml li«#i,# tii# •tm&tlea b««s«i©s# 
l|i » J ^ «,nm^.cn:in;.# ^ 
til# giswagtlt» 1# ts^m mm «11 'tH# itfe«©i»j>tieii lia««, 
gauohy formmla t.i mmn %& m m • me® of tlii»-
%i.m fm wmmmi... ^frea absorptiom lia««# fife# Salls&ier 
.©Qwatlott glires s©od mhm %m'mm 'mmm&m# t% 
is -lilts .rf*-' 
fl^aetiir# index %% the *^i3orptlon linSf it m%'Wm 
@i£P0ria®iita3Llj» S#tt#ler-«a4-Stlafesitm m '*frie%i©a^ 
al" or "tamping" torn tat© tti# S#ila«f4#r »f\tiiti#ii to weid 
tiiis 44i«oiitiaultyi 
„ 2  =  1  *  <  ( 6 )  
^ a"-
'•• i" 
This eq»fk%i®ii fit® aiip©i»si«a ctwpfe® ^wltliifi'ei^periatatiil 
»A Voigt led the to is, mm tediiotion# ant I*®!*-
mtM t&l m&dB th9 rigoroii® a^f«l.opffleiit elassieml mmrnmim" 
&f •$. diwpmsitm ^quMm r#fraotlve inmx't& %m 
»@rpti^ii e©#ffl0l0iit of th« iubstaiii€«i He fisbtalaedi 
^2-
Vo - }r*-+ i &\r 
wli»r# ,fc it th£. abiorptlott eoefflcieiit, i i# Y^, i-i® th# aia* 
ib«r ©f Aisp@r&i@a mim'tmm wr "mmit # is m 
Um m. it itf •«&§s, v; t# -th# &l>sorpti©a frecimeiaifi v 
l« %h9 fregtitaty '©f Itglit • sM a la the damping 
Amiming only ©as liaportant »bi©rption frequenoy and separatli^ 
equatioR C?) tale its real and imaglnaj^ parts, two ©quationa 
n ^ d ^ k B )  - I t  W 
f C - r ' ; % e V *  '  
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f'©r mil' - f&t th& purpose ©f e«fartiis 
• Wmm * tieleetrl# ii -fifte®# •tlie:p.i»t.e» @f m mm-
SL&m@Tt th® napaclty of th® ©o»d@jn»«r %ncr&m®M te®, t© %tom' na* 
©pgl" r#<i«ii*e€ t© #€t up saaii dipoies'-ia tint ai#.l.«tpl©« fli® 
««;®.|.aat •«« %&.# rstti# ••of ttt# -eniiiteity •iif 
t t o # - w l t l s  t i n #  t i - e i e i s t r l e  f e # t i i r ® ® i i . ' ^ e -  p i a t e t  t #  i t s  •  
utoa'tfe# »pa©© 4 s ®va«tt8tt®4g 
• f * «—» ^ (ii) 
CV 
Molaa* ,p-@l«f4nation «» infined fef ,tfe® 
«i(|uatioii, 
(:«l M 
\f ^ Cl.g) 
( + 2  d  •  
ii •«%••• mtkmif tM®f«iid«ai '-©f -pelar-
aai; !.••&•« m tmmvm%nm is #»fr«8s®i tef fwllliuf 
©#fef ® •#^iiati©ai . • . , 
( * 2 ,  M  „  /  
f » — 8£ 7 if N ?< + X Tf hi (il^'F 
• ?  •  -
Wfet#rf» if ^ is AtfiaM 
f ifdipole s6«®atf Is •3©lt8ni«a*i eoMtant, and: f 
PO'lsrlaaMlitfi oc ,, ig as tiae rittl© •#f •tb® 
%3?l« ttmM «:tj?@iigtti •^^•ti-ii||''©a^ 
trlcal in tb® 
f 
m • • ' ' 
i«i€ l.:»i 'Ili®*»#f0r«* m #f' the deforaiability @f tH# »©i* 
If @»-esw:te®« til®'iiat«t»#'©f • th» aip#l«§-getia tii« 
-wM#!! wiifr tto.® iaf• #f ^'iya «lt#trl# it" 
hm$mm mlQm''Vhy %ke m&t&' #f p#l«* aeleewlw 1«.'' 
€#peiid»Bt '@a' teaferatur©, thB dlpols,® @f tw@ %jwm$ tii€we»4 
aad' p#i»aii®at# -fte® pemmmt dipoles 'teat't© 'ttf wnA©!*-the 
#i©-ctrlc field* b-ut •%%%»• Is- #ip©s«t 'by tte® •kia# 
etic m%%0n ®f tli® mo%&mlm which# «f eourss^ vafieft with th# 
tM,peratijir#« -
fh®' tttaX polarissatiottt than.,. i« mp #f • tw# parti, 
t^t ttte t® ©t»i®fit&ti©af 'th® la.-tl@--i3«bf« ®twati©m# 
$M that dtt« t# tietertioiif. "%hm flrtt- 't®t«. la th# D#bf# ttttsti©®#, 
- - - F » 4.' F^, ^ {15) • 
If ©me ©xnats#® 'tte# • gslmrla&tteii Aw# t@ diitorti®®# on® 
«•©§ that'it e« M €#*a't^'-liiat dtt® t«i «i©i» 
tr#a Aitpl»e©ia»ati fg,.-lat -that an# t# itt« €lipl«®si!atf, 
^ •• • 116) 
fti® molar r##i»action ©f ll^ti wiilito: la te ®#®illatii3f 
®l®#trl€'ftet4t'ia, tiae ttltm*'vi:©i#t m€ visibl# i# 
a mm&ur@ of the deformability of th# #ltet^a shell;# bwt 1# 
n® a#aaure of the atomic polariaatloa., ftteani# th# $,%ms mt® 
tQ©'Sltiggifii't# mm% t# iilffe #si!ill6tS#ia»« 
rnmrmpf nolar i»f»«ti#tt «#8,e«i»4 la tli# iafra-rM jwsgiom la 
& mmmmm ®f tte tt t% 
Is mmmm€ lEfri.-red region s,iia :©iiti*it|>@:3.atfra 
infinitely long waves» it 1* Mentieal- with tto@ ti«t®r%l©ii 
.p©lE3riL«ati©a| 
a| M 
fe%-tr'A/oc ,* i%7) 
ng +2 a 
utilized iw-•tip©!# mtaesti ®f eo»* 
- la actual praetlct li difficult t@ »»gur« mtWBm 
%tw-' iaim-itt' %Um -Miwrn^m^* «ni th#- !«• t© tat 
til© aolar-refraotien for th.# ant srbitrfti^ly oM'tlm 
|>@r^«a% for the atomic polarization (10)» 
ft 'm wtii m -tiila' t# iay^m. w»rt 
the physical interpretation of molar refraction, gifiiif# ftt 
th® l*®reat«»tortft8 ilj«# 'tfettt iti uiiita «*•« •fuftie' 
fhi« '• suggest*, that 4t nay l3i# th® 
• "bf • th# aoleculw thsfflsttlves ia a a©!®#- •• :S&al %.hA(i S.#' 
•n tut-bfth# fme% !«&&• 
Is l?Mli on this basis by Fa jane <11) .«*# ©f tli©-
@f-«.«§»!tud® a# thos® f©Mat fey ©^©ria^atal neth-Ma 
»»#!. a§ diffraction (12)« 
• i#'i'jauch haf m t# Mystm&%lm-
t&GQn&t&mlm of «i©aie refraotlons#, Iraus® ant 
lisf# pil?li.»liei #» .#iiyiig#» im ®.f 
-XI* 
tH* stfas km »«»« &t ©rgaaofflstallieg# ' aelr 
lailtaA#^ :iia« •Ci|)»-t4»\(-I4)-#-.,l.«aA '{lil# 
silicon (16)» oadsitiBBi (17)» tmA meraur^ (18)*. ffe#!"!!##! 
%m Msc'-mi. tk# Wm- fm iXlmimmrn^m* tilt 
ir#fr&®tiifity @f tli® a@tml atoast iAmy 
r®fraetionfi of the substituted groups aw calculated fr«a 
r©#r«.0ti©iiu» of tlie ©GupouaSfi., fli#iF i*©@iilts frnt tte® Mm S- • li»# 
•»« la l, • • M&y • mml^9i. tfe&t %M mas«:©f 
t&«- :ssife«titt4t@t 'irTOPfi" wa« Wm^ %m taf3Ltt»#* 
,l»g %#• atonie v@frmtiri%y «f tfea •.at#*# • Ja all ©&»#»• 
•ftwiA: tkm %mmm»m m ii#l#®ia3.iyp' 
weight of the compoiind increases* 
Clf) d@teMiii#d th# ateai© •;r#fra#M'«>a ffl©,i»wy, 
ia a nerlm Mt E#>%*C® eompouM# and in s seriei #f ••E»ig*R 
®i®pounds im »cetonf solutions» sine© most of th« ©©apowdi 
mm iolids# ; 1® ©fttsiaM: • th® th#-*w=wi" 'at#» -W 
«iil5tr«.®tiiig th® a#MUf»et irslw® ©f the m^tme •mfrmctiQm • 0f 
til# a** 01 iffit E»» €«p®ttai» from ttot #f' tlf e#rraS'F*sniliis^  
mercury compounds# It found a correlation t»etw#:@ii th# .stoai®. 
refraction of mercury and th© decomposition teapsrature #f 
tM« eofflpouat*'. ^ fli#i# ioapoundft m mlm tm memmy 
approaching th® yalu# found for fra# i®@r«iurj ¥«p©r i»v# • 
Icw^ €mmmwm%%%m teapemture# Hie result# ar® suaa^^igiit la. 
tfthl# •II:*' mmmmm the»» tet#aiiiati©iii !#• 
si»ft tli®y ifer« aiMt wtth irei^ »©ltjtiottgt tot witll. 
Refractions of th@ metal ato®® tm tfe# ia © iiii# 
in some organometaXlic corapourid** 
At*' r«f* 1 
-I CMBIIWKI , ., ,. 
At# r«if« 
@f 
Ziae . 
iQ^^)Zn{n-^C^nf) 9»00% T^4flr • I7.#JI 
( ^Zn 9»m 
(CjsHc^)Zn{i~C4Hp) 9*m {C3H7)APU • 18,fS 
{ Zii< 9*529 (i-G4Hg)4Pb If as ^ 
•  •  • •  
Ci»C4H9)3?.n(i-Os^ll) 
9»640 
9*151 (S%Fpt • m*€% 
9*625 •41.00 
Silieon 
7*74 
^Od 
CG4%)^Cd 
: ' 33*21 
M5,tl 
i»3iv. . ( - g S M  13.33 
(C^H5)331CgH4l 9*89 
C »*fjif) 3S1C5H413I. 8*26 mm-it Wl4#> jf 
{G#5)#S m,3m 
fafele II, The atomic refraotivity of mercury and deeompositi^n 
t@®p®ratur® for eoia® 0i^aK0ja@i*eurial®« 
O0mp@%MA 
1 I5©«s®»i»0iitlaa i 
s temperature i 
. , t.. ,(,d#Kr©«,s) „ , t.,. 
Atifijio y^fraotlon' 
of Hg 
e%HgSN 260-270 10,19 
CpHi5HsGM 245-265 11.§3 • 
C^H^GH^HgCN 206-216 13.07 
210-215 
C^Ht5HsCH above 250 10»58 
p-CHr^C#^H4l%0S ttfeove 250 9t35 
(C-:5%)^Hs • IfO 12^25 
(C^Kc;GH^)gI% • . •  1 7 # .  -mBi 
(C^HjgHs 300 
fig vapor 13»93 . • 
®3?f*®w .i» .refr&otive tat«x-aad't®a«it|' s#a»urNt»®iits W©MM IS® 
greailf aagnified la tli« mto®# ©f;%b« »©l«r @f 
til© mrm^f e©ap©iiai.s ©ib%alii«4* ' tr#M le »ig» 
ultimntrn • 
•D«ili;«r; |iG)' ©a3.»3.6t©i, %hm ateai© ®f a«r6«ry 
la ti»tt@tliy3. mmma^f »»t di-ethyi mmmry twm 
in til® gas##m« ^lias® ttad# hf -tt®®®.® \of m iaterf#r©ffi#t#i'»:. «# 
#mfetr®.et@i th# K^amret/aeiar'r6fr*tti©ii«. ®f @t&an# i»d 
r#a.is©tti¥©ly, from thiO'fl# @f tli® mmmry ^ i@ 
« iralu® &t 12.# 95 f.©r 'th# m9p-mrf m%m in d4«#t]hifl 
aad a 'tf^ 14,93 in ' •• 
' Jolmioa Ctl,)-' tst©i«la«4 the fttoale rmtrmtimi of - pfees*-
phorua for tfe® la B t%m in various aliphatic and aromatl,# 
®titostitut®d Qmpmu^s.^WBrnhtrm^im vsto©* @t tfe# ««!-»"•• 
»tlttit®4-gr@upst-;'®«^-ettJ.at®ft iwm mtmie •r^fractivltiaSf • from, '• 
th«-ffi©lsr -rt-'f rwii#w - @f th* f-«rt«»/#f -#©Mp©i»i» 
tt m%0m%m. th* mitt© tm pM##pli©i»m» variM ia aer#' 
,t"hWEi' #11# ••••«abstitu©nt #-tttiil.'baya®o*i§3.f, i  w& 'ttoi- feav#'wry littl# 
•Bmp$.m%%v@ villa© for, istersital®® '%b» 'mifmi ©f mf iinUvMrni 
substituent group# For tU& aliphatic substituted ompowaAB 
he obtained values rangins froa 6,84-for P la 
6,6T in'CCgHg)^?#, Tte® 
pounde ranged from 9»S7 to 10»65# - It is |at®r#gt4iig t« aetc 
that ©offipounda e©Etai,»l.i^ tls®'Sfa:d g».ap gav# vsl-tt®* for' 
-froup''tlim-fe mm lower;'tlaa the values for P i%-s@|,f-im tbe 
oorrsspondiag oo«pouiids without the seaii-polif b®nd@d 
For •%&© value fo-r thtsi^o great la - . 
•w&s t# b# 3*93 ooapftr«d t#- tli#-valu# ^®f 8*6? for P'ia 
, _ ^fohn-toa iti.) siaatois-^s- values- obtaiaef for A»- by 
ci-rj«»l:i@wi#»#frooh|a#wski Sikor»tei, in «- elmiimr ; 
Ottlf on#', ^ooastitutat' is v«rl#d is'^-tMs md^thua 1% • • 
hm soat 'valut la-de-t-eMiSiiiiig ;th#- '©ffaot 'Of iipeoifio, «ub®tit»--, 
u«ttt gr©up»-» ;'13ie8e datav. ar«V'pr#sdni@d'411 tabl© III# 
St©v«ls. |2Sil iiM« BXk liit«asiv® s Mj of th# rtfraotloa 
data of ,hal.©f«iiatet.«@thaa@ derivativ#®* He o««'-to tin# • 
I I I # .  f l » '  a t o m i c  r e f r a c t l ^ l t y  of artsnie'la »«e frgsa©» 
ar##iiioml»,. • • •• . • • 
' "dmpminA' " ' ''''i ; '••••'•'•"' 'At^ic i»fr»eti©a'' 
;. .. • : .: . • f' ®f Afl ; .. ,/. 
.  •  - . . - .u i j i ju j ia j i i i i .1  i ; i i  ^c / r^ r . ,  V ,  '  x . ,  i  r .  _ M] . : . !  . i i in .  i i j l  .1  j . i rv r . r i . i  •  i i - r  jv i r  i i r i j i i  • r r i  r rn"  
Pheayl-dlehlorarsla# 11#36 , 
a»efel©»phenyl-dl®hl#rarrs4n« 11# 49 
p<»'Si»®®oph©nyl»dichlormi»«iii® 11#75 
^*C|ttoovli^l»dlchlorar»4B® 
^t^'*lit-0li3,@r*aivin2ri«chl©i»ar«i«,# • ^ 
^ 12*47 • 
©ott$Juslon dtiteitttatiag ba,l#g©a • fttsas ©a 
ffi®thi®0 ®t,©ffis 'eausea appre^lsfela ia th© . 
li'Om-a r#!fra«tivlti«» • ©f the c-H ait^-•CN-X/boa^s*, farther 
concluded that the c-ii 'b©iiAs in CH-^jX' km&m&m in refraetiirit|f • 
•m the mtomle 'wstght 'M K. Htmmm larger* S#a© <»f Mis-4at« 
suiw-srlaM, in tab'l® IV4 
fafei© I?» . The refractlvltles of C-H aM 0*1 lj©ali: la, ##®# 
halo-sut)@tituted methanes, 
'"1 -Rei**'' of I' "" R®f, '-o^ "'s ' Sub®t^oe'''t '''"RtJf»' oi' "'i'' R©f •©f 
..I ..M,.,,, t: g:.H I,, 
• t ' ' • 
6II4 • 1*65 »»* • i 0H4 1*65 ** 
•I • 
C«3G1 •, 1,77 i ^ CH^r . M6 • . ' Um . 
. CEpCl^ •• r -m^.. . Vipf? 6*19 
CHCI3' g.m • . 6^m • • §  '-m^ • urn-- ••sat 
I •' 
GCI4 ** •^•*^3. I; G%I 15, tS 
>3.6* • 
Titliiss;'-feiiai fur sme of ih® ••©«p©«iids , differ 
fr#® •-foaul by &tMr mmful isf«tlg&t0rs, -
It li note4 that most investigators la ftudylag 
ei«« #f th^» refraction of any given atom ©Istain their rajuea 
f,©r ,fey • itate.traetlttg values'©f'tli® 
•m ealculated froa atomi® refractivity tables, fr« tli® 
refractions ©f the •©©apo^mnAs-"eoatainirig. siwn. at@a# • 1% 
mmX€ s#«i t©„ the author to b® m ataeh .founder procetttr# .to'«©«• 
iw© th#.a©lar refra-etion of tli-e'^a^nt iiydrocarbon m& #«%<• 
this tmm' th#-val.a®. f#r'tti# •ei»-f»©«M emtitiaiag- th® •&.%©». 
lift qwii ion, amking allowaai© for the hydrogen m.t©» ©r tttoas 
r©placea» . Atoaie refractivity tables ar# saititt@i.iy only mw» 
©rage v®.tti#@| -eongtttwtteaal @iivtr®Mieiit does aak# sa&ll 'dlf* 
termmm Ifi-itil'Of tit#®*- By tk«.f0jra#r fflethoi,i all th«i# <1®* 
vlfttioii® from th# averag# mm thrmm iat® "to# vain® e«lewla.t#t 
for th© ®to«. kn tfuestlon# If th® latter ' nearly all 
thes# aevlattons wouM Gmml ©«t# sud m »or# iigiiifieaat v&1m« 
»h©ttl4 Is® f#r th# giv®a '.stsfflf 
At©a«'©f Mgli atoaiis wolp-ht are such m&m hisrhiy |>©lar*-
Isatol® -thsfi titoi® of l©w®r wtlgli'ls and shomld he sattsh 
aar® .»#tt.sitiv« t©' «?f SMtoitituted groups. It wag' thought 
by tli« author tMt th# 4©dia# miss with mn. atoal® r^fraotivlty 
given by Aiaw«r» md Eltealiihr fi) of 13%9^© ghouiM to 
register tha.ie "#ff©©ts with a@a@ttr«&bl# Alffarenc^s ttt its r@» 
fra'etient It was thotis^.t 'farther that mmf •g®ri®« &prme@d ©a 
thi.fi to&sis itoowld h« eapmble of- feeing eh#©k#4 hy ©orr&spohdii^ 
mvl-m •feruiaties -frnMrntumey ^ 
ttjsd# • trm 'til® faiw«« glf®ii: toy • tb# • Grl.t»i«al f«tel.©s 
fO'F til# #rgaai# •htsli##®. '%©'sl*@'i«y -re^galarity wlieii 
#ff«eta on -th® ^ &m chloric# at«»s w®r® eoa* 
farsd:# 'itllili'ettgli i^p»r®'etabl0 In the at^aie wfraa*-
tl¥tty'Vftlwes if«r# ftwni in all ttre©'• #s.s#a* lowwer# 14t®3p» 
^iwr# f&lmmB Qt r®fra.ctl.¥#-intlte# «id ©f m-m m® 
fairly ^ teanQn mmrkMlf tHat i'% muM t©®® 
neeesityy' f#r all. • at^# ly i^« nme &hmrv&r 
ana Mltii tba mmm lm%mmm%§: if tii®y t# hmm my eonpar*' 
atif-e • 
stATsiaf f? fHi lacJiM 
A atri®® ®f #i^aate i©tl4®S|i ^r©!aid«S| ©teltfld### 
liytifO'tfcr^eas wm» stMi©,® la ©i^sr 
t# mmp%&lu mrnthmr '"^e mryltm vM%ml 
mmmt weasmresfel# "fmpiMtimB i« to steal# r#f»#tl#as .®f 
til# iia.l.#g««| ••m&r If *©asur«al»l« vafl&tloa® ftr« 
.t© -tf til® -rudt-e&ls wwb' armageA la oMer #f #f# 
f#e.t #11 iial©g«m m%m retain %km mm@ ©rdes*' with tli# 
halogenfi. • 
t%-'vm f«rtli«r %© t«1#»S,i«! • if ia®a8w®&M« tlf*' 
ftrdii'sts- la #ff#©t a» • i8#«®r4'e -.©rtl!.©* 
aM ffl#t.a»siiibstltuted halob@nzen©t. 
It mn &lm t®»irsi ' #f _ 
%Um @«wp6«i4s for v»rl©tts. »ptf#tral lla®g In tii@'vl®ifei® -
r#:gi©ii-iii'©rAar %© • tettimtii# %fm ww^^Xeagtii m 
tii« 0f %h& ©i^anic radl^ls Is-tMlr ••«ffe:ei%« 
at©®t# rtfraetions. Dispersion ©quatl'tai fw ta:th.. SQupeund 
were 4t«ir«4 in 0w€m' %& ©xtrapeist# s®l«r 
t© lisflall#lf Iqi^• mir«*-length for • 
fagifieatioa .gif •6#aia#maa- • 
•fh# iiest iraj^rtaail frerequigltt" t# mmmMurim "Skf&iml ©©a* 
stftnts df t©inpo\mds i» t© «#e«re ill® c©ffip©m€e 4a & U%^ degr®# 
purltj* jfell. mi«4 vmm. Mm^m G* F# @m 
mp%' and S»' f# gfM#|' p»broai©tolw®ii®,i 
aat® -toy lr« • S^hti^ifcrt' f©r tfe# m»mf S«iJL. mmimX Qq». i 
%m -beasf 1 ©hlwli©, a mml^mrnA gi»sA®« 
spe^-tial rr«.e%i#iis%iag ooluaa wm 4@§lfiied and a.»it 
for th® l|-i|^ialdi* s#lma wms a«A# g'lmss aat a©»«-^ 
siir®t ^ ©»» rr®a the -bas® t© th® •«!«» fine owttsM# 
diaseter -©f 'tb# ©©Itaw mm'2B wi* A r^flax: ©oa* 
d©iis«F-wa* iealsf upper M «# ©f -fell© • la^ ©rttr 
t©' ewiifef#! to® r«flti« ratio* rt«t of tii® «©lyaii 
of a IS ».# tttfe® §«alea iat.© -the ©«%®r tula## Thm 
iisri®ip- fiiarfae® of %Mb ©«%«!*. |aske% wm-s ••allirereA hy lOi# wtml 
settiod# aad %li® waeiiittM t©'S f^aetl-on -of 6'fflililadter 
pwsTOf® bj mmn8 of pwap* Tti« wtol# ©©laan'wm» mm 
iaswlated'witli a on®*lialf • Ineli lB#ii3,a%i0a» • fhm In* 
mmr wm paetoa wtm flats 
tplralSi Ittbt ®®a«tt%©t ©f att-i'W, MM wHl^ ©it*" 
®«t i>#rp©.iitl#ttlar3.f fmm column f#r sbimi 1 «•* 
int© m'l2 aa« -tuls«- for .a leagtli 
©ft .«« to mrw^ as «, Mtli • f ©r' & %towoa«t®r telbt tiidn •«©»• 
iranttt feati: to $• »i»'-,sai€ ©Kteiided upw'Si!^ abdmt ^ «i* %q mrwe 
»8 a f®r th® • fla# '©Jai ms agAlu 03c:'' 
pamddi t©' « i^bber «l©|jpir f©r thf tb#iw#a@t#r«-
'At th® «p^i* ©at #f •npftttsioa balb' wa@ & 1 aa* 
tube which extended downward 4t m angle .nM .i«il#d %©. ft 
3P«"'eo-na©n®er, Tli« low«r #aa ©f tiit ©©iid:«ias«r was' 
fl»#il0p«€ t@ tb# ba;S@ ©f til® -eoliMii hj rnmm ©f a gla»iS rod 
»«al®<i mt both ends. The coltnaa wit# aad# witli glais i#.itls 
• throw-out to persiit iritcuum dlitillatlon* 
fli® ll^Qttids te b« di,«iill#i w®jp« pla<i#d iw a ggO »1. 
i«©«ad*b©tt«®d flask -paek®! with glat# wool to pptirent hmp^ 
ing*,. fh# .flatk was ooiia®etsi to tM b&«# of tli© .eoluaii by 
»«&»« of a-w@ll»:roll#A#. • ®@rk ttoppar# ®ia r©@«lTliJg 
flasks w#r« 125 »1* frl«iia«f#r fls«ki fitted with si4#- mms 
near th® a®ok of the flagki, flies# w#r« ooim@,et®ii to- tti® aon---
d®n»«r by mmn& of a rttbb®!*' stopp#r« 
fUe liquids wers by atans of aa. oil'battii aad tii#-
vapors allowd to reflwx in. tfe# ooiuim for two hour# to bring 
th© QOlttatt to ®quilibrl.«B-ooatitioai'# fto® reflex M.m ooat.rol* 
l®d by blowiag €©»p?«»sM air throy^. th® roflw^ • ooadeaser* 
4ft®r tl»©' oolwm hmS. rsasHtd «<|allioriya.t tii® rate of ait* flow 
throMgH til® refluE oondeiiser-wa® r©dwo«d't© p®rMlt oa# drof 
of •distillat# to fof« for about flfteon to %mn%y -dropa of m* 
flm- »tttrii# ait distiil&tioas wer® o-&rri@d oti at » «low pao®t 
*g3^-
oii@'trap'Of .•tlitllla'fe# •eoMeasittg @mrf %m-%Q tittmm-
fk® «IM1®' '^t-tm distillat« wai safet# • 
tilMi, «iKt;«bottt the mkMU thmrn^nnm &i $Ms'.digtlilat# 
wa« 8mir©4 f©i* tb© piifgieal ftsasweatats* Ma ©asasp.'tw# ' 
<ll;»tillfttl#iii mm €oasii«r»t -iaffinleiil*. la «© ©as# iit %h@ 
t®ai5ei*stw.r® ^irnug® of th@ Aisiillat©' %VQ»%®n%h&. &f a 
d'esi*©#t la mnm m i.a tto® . 
Irigi e©«3.4 tee a©lt©«d -at »11# Mmm^mrg clsangiiag' tM# »te ©f 
aid hay# sen® 'tffttt' 'tli® Safiil 
w®u3Lt #au®# »• rls®,#f'OM t© tw® A 
emlitefttea filktas.*'4iit#r«oni 360^ was weed# 
All Ito® liqildf w®r® trlM at lem»t hmm 
6ver i©«ltwB-. wi.r»i anhjdron#f m -mMum 6utph&%& hBt&m diatil-
at'l8 liidi©at.«d tor ©«@te ©©itpewad, • 
3olias4**All til© salias, wmm purified toy sw:©e.®#sl*# 
talliiatteas ft«». abseliat# aleoliol. A^-sliarp'mtltiiig p#i»t was 
tAm aftb® ©rit«ri:©ii #f pa.fltf« 1B to®# eaies# tw© m&^a* 
t&iaisali,0iis w#re siifflgteiit# and im otliers.* us aaay a® fiv« 
©r six w«r#' required, ifelttag p@la%« wr# t«k#a m tli« staiyiard 
al'tr© »@ltltig pGiat mpm&tm eameiitlug, of am dlfiieirieallf 
ii«a%ed- alttalaiffl 'bl0@k in vfirii<^ is itt^«id«4 tli# toulb ©f & tMr* 
a©®#tw.,. 
All ©®ap®Mi^i! w#r@ djpi.®4 mBT isOlf at l&m% foftf^eiglat 
li@«rs ia s to 011# t® fi?© silli^ 
•2g* 
MmBwtm&nt ©f Beneity 
Ail «#re aad^ witb tw®, eapiliarf 
Pfea©»@t#F@ ©f &»| 14 ml#, ©apaeltiei lsl©wn f»»OT fjrex 
eaplllsi*^ Qt steont 1®®.* to©F#* The n^eki w«r« fttoout. 
65'*».l®ng «»d'flttei gi*©ttM glass, eaps* ffctey ©oataluM 
ateO'yit pnths «1« ,«^panii@ii hul^M Jw«t ;te©n®atli 1h© •©sp#, 
and wmm narkaa afeomt, .tialf' my wp witia &• sharp rt»s bf »©.©»« 
of a mrhQrm&m eri'stal, 
fli@ pyeaoaetert mm filled toj mBm» ®f «-©apiU«py fwm«l 
4rmm fraa' 20 ffia, gl»s tnliiBg,, fh©!--w^r®-filled ab©v« %h% »arl; 
aiA plaeM. in & mmtrnt %mmp@mtmre water hmh ii#M st 20 
C. Aftar .i?i®ataiug^ ia to batth tm #a@*liitlf Mmr# tte.©-®!!®#®# 
Iitttl4 ws® with m daplllari- glaae .plp#tt®|; tiie walls 
w«r® allewred %& drslii f©r't#» alituteSi wd tfe© fimlladjiiit* 
a@»t wttli a fin# eaplllarf ^ glass ftoj'wer® • than 
taken trm the %ath, rlnsei' wt^h aistSllei w&t«r#, wiped' thor^ugti* 
If with. •$. Qlmu li»n ifew®l», m& m&% la %h& balane© ©as# 
fer ©mewiislf • bow %m nil©* f|i@® t® wm^h ©fiMtllferiami, A %h.lie4, 
jpf®itoa®li0r', whlsli^ **» alwsy^ m%& at a. t&r#;# wms rliis#i witJbi 
aistlll®€ mt@r» wlfM -dry# aaA ®®t la tli« toalanoe ^ 
ease betlA®' tite filled pfenoffieter.,-'' 
••••.. • ' All'wtlghiagf w,©i?@ aid# m a Otoistimm-Seeten fomi^'i.'laee , 
©Ibialnoroatii; teal&a<5« fey tli«- of swlags,. fhe- sensitivity 
of the "'fealane# wa® :&m% ©f a lailligrsa psi* stal# 
<llTisi©»» flu.# weiglit# w«r® 'talibratst hy sutogtitttti^ii m tli® 
SMB® balan^t s^aiagt m weigliti that bad toe©a calibrated 
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iitr¥ and FhvaiBa. tU& dlata la eftllferstins tto« pjre* 
aosetei:*. are.stv#n In ta'ble/f# m@ weigiits Qlmn a« la addl* 
tlon to til® tar@« • flie«s^ vala©! w®i*« chocked fr<3® tim® to tla© 
througlicwf .tlae cows# of th# invtstlgatloii.. 
f&hle f« • #f • tli® pyonosett-fSi, 
I fyciiQiei#!r''.l2 X, 
I -MM .„t h 
i weight of 
,1 . ,  TOf 
5.9549 m> 
5.9548 
5»9548 
5.9551 
5.9550 
5.9549 
16,0116 gHi» 
16,0116 
15,0116 
I 
16.0116 
I. 
s 
I 
1 
I 
J-
2,4836 gm, 
2.4855 
2.4856 
t.,#S26 
16.7974 IP, 
16.7976 
16.7975 
16»?975 
Wt, .I%0 in air = 10,0567 ga.j 
Wt, l.gO III 10,0674 
=• 10.,G855 m* 
ift» f!«0 la air 14,3139 ga* 
lft» -liO ia 14.3291 
I 
I mimrn ®, 14»5549 §©• 
Meagtayiiffient of Refraetlire IMeai 
g#,a«yalfcier# .ap® fm^- e©ii»®s tfpe# @f lii«trw»«ats !l@8lgii©4 
to oe.ntwp® th© r#fraetiv# ©f lituidg %q a higfe a®gr©© 
©f pi*@elsl.o»» til® AtoM r«fra@t©»@teFf th® iaaersioii mfrm^ 
tine ^Pulfrieti :r@.frMt©a#t©ri ant the apt^etrom-eter fit­
ted with $. liollw pri®««. Of tfe®s®t '©nly the. last tw© me m* 
pmi9, ©f ffl,©itiurl.rig dl«-i>srsl©ii* Sine® It wa# ©ae ©f tli« ©to<» 
Je<stlv®i ©f tli@ m%hm t© maaaar© '41;iptr«l©a» aM sia«® s Fui-» 
frleii r#fraet6««t«r wm HiSt air'itllal3l«|. tb® 
hollow pri&m m&th&A was eli©#®iii • 
m^rtmr %fp9 hk020 spettroatttr .ms $«* 
womlj lomtt hf %m WhfAm. 
«,ttd«tb#dl to * s.9?ratol!®# oaliterftt®#, eireulw !»»#$• 1.4 w* Im 
diaa«t©r, -fh® .9ml»' wm&' fittet wttu'm .#aaH®t 
# i i # - " t ® t ©  t w e n t y  m m M , § *  •  A t  i @ * i g a 0 i , |  
tie tabl® of tli« last«ai«t mmM m% It pe-lmt^ai fl»# 
#f th® fiilii,. wm^ 
sbl# fm^mm iia## It wa# aeetisarjr t@ iet tli# prl«- -st, tfeie 
.. asgl# #f;slst«t» iwlaMon^'f^r'©mslfiipettpal'Ma^i mi « 
mm' waftiag f#i»- e&eli -Hav® if 
.tli« table could »| been rotated Independently #f t&® 
isstipit®@a%'WM ^tli® iiiii@i» seal© Aa<fe©red 
t# the eolliiifttor .and th@ tsW# aaehored t© m. mm 
which was fitted wltii. .a fin© «.i|m*t»s.at serew* This «iia|tl«d 
%h@ %mie :%^ h9 fitttlf -©f %Um .§#^1#.. 
• fh® 't#!®#®.©®* ai|»gt«i tm ii hf 
iag' tt m di»t#.at • It wn# m. 'tla®' %m 
gtrument, lined up with the collimator, ssad tli# oollim&ttr 
adjustsd for parall#! llglit m toy tMt «harpa#s« ,®f 
t&©"iMg® '©f th# slit ^hm ¥i#W9d ;tli«.a#, 
t#l#ie©p© wit® ««##. ^srfendi'cular t® tli# «i»'-#.#. tli© r<it»tt#« 
#f t&e talile'ly tlwiai'& plan.## gl»i« flstt sprint 
• wm tfe# tafei#! »«tti»s th# t@l®ieop# p0rp&Mi-&mlm %#.!% «»• 
il«t®i«ti»d by the coineideace of tiie iaage #f tij« 
ti?#»«*Iia4.r» sad tli#^ .fr®t«»liftt,rs' tli@»««lf:e.s. m- ^.@btmiB®A toy 
®f m# t&w»8 'til#!! 3?#tatiiig, Intel.® tnr®wg^.« 
of iSO® -tfeierrtag'iietltlon Qf"%h» iisag# 
@ f  %m ' r e f •  • @ » # » # l i s l r «  w i t h '  t l i ®  
' if -tbsf tii att @oia@ia®, both th# 'Iwi th« 
aM. th® -©f til# t# hrlrag 
th©« into e©laeia@tt«0:» fh« *as • %l»ii r^tatM t© it#' 
original position and th# teag# «aA th#' .i^sin 
hrottght iat®- f@lasM«a,« hf hoth fhi® • 
pr0©®s« mS''repeat#4' wi$ll .©'olnoidane© 'was ©tog#3?r:@4 mithmt. 
readJustmQ»f" % #f' #i%h#r the %#l©i«0'g# m me 
tteottgli' sa-tagle of 180®*, ""Thd' #tl'llaai#r wet-asa® 
ttl»-'With 'the' axis of roti,%l©ii' '-©f th# fc&bl# bf 'eoir©ring • the 
mffer•'hmlf' •©f'th® «lit# M-JmitlJis 'th®' lime 
©f A«iir0atloii m th© sllt'saa# hy the c&mrln^ mwpmmcmt la 
th# :@©ttt#r of th« fl#M as Tl@we€ through th® 
' • !•» oM«r.'t@"i8aiiiit:al"ii's:'0oi»tts®t'•t#a##i»»tar«-0ii- th« ipee* 
ti»©a#t©r'-t&Vle# '^-.tiri'tmn li cw, in dlaa-eter'a-a^'^ «»''hl^, 
•with' 'th#-'Uottoii/'reaofea'wii fl'tt#4 with '« ti^t-ltd mm pMm&k 
OTtr th®' table^' A-ho'l:# wms 'S'tft ia'-'tfee. side-of th# 'oaa -for • 
®©l|.ia«t@r'ttth®# mM'm ilit 5 «» iiili# and Ihrom^ ' 
an 'itiigl# of 75® wa« 'iMt mt th@ t#le«sof«* ' mis S'llt wm fit*' 
tta with n sliding"'doof Is wM^' wat oat m ho'l© th#'ili® of th® 
%.'@leso©'|i'® ®i«- laili® of'th# &m llaaa with eloi®^ 
fittiag oolli,,@f '5 HM* 'fe»i« twhlc^* a«.o0ll.» wm 
hi- a m.% m%' '^th® Imml of' the -wA oollla&tor#fh# 
th# ©fttt 'W« ©oirerei with •asbwtoi papor# ' fh© t#»» • 
eowM^init© «aii3.y Is a@ints>l»'#(l. at hy r#gW'» 
•27*' 
latins & slov tap to m%M* It.was 
a®««t3a*«€''-wttli m :S0l@stifl@ e©**/ 
d«gip®©, ff^eisicnn tli«r«©«0t©r wteitH'•iia« •tlghtlj'-steppiired 
ia-« hoi® ta'the lid of tfef^esii* tti# • %&«»•.«• • 
st«i» wm -plaeet l»lf wny «p tlie prisa ..-iyEid ©t fro® 
it about 5 
•••»# -pri#!! »a'lri«M'in. -©a tfci# tftfelffey a triaupjMr 
iioi« •e'ttt.-fii-a ©ae-elg^th ineh .Mbbsr-aat glwM t# tfee tsfel## 
fine - mill® ©fetsim-a' wall fe©Xl#w 'Pfiiffl 'fr^. 
mf Gt the itientific, instrumeai the autlior'«©w* 
structed one, Moall slass-st0:|?i«F#d-toettl#'®f aMttt 4 »!.• 
wm» :wm% b©ttl® 
t# a«ke am, angla @f about 60:® fey mmm» ©f s east' irm whm%. 
• 1 -psFRll®! •iii6r@«e®,p« • slide wm «i#S fm tii# win* 
•#0wa.» 'fli# sllAe'was t«®t©A-.fdf-fsralleiiw-^fef pissslug it «!• 
ri#it #a •ta©-«p#st,3?t»:©t€*' tal5l# siiA# i5f-®#ams •^,e-t4wst 
•f' *ri®wiag tli« imsgef #f tii© ••reflditet ,#r0S.i*'featr» •frcw 
tU,® tw© mirnm tli0 'iiii#* • If m» t*©*, taas.es w»M tm 
«.f&rfe' to hm m tte •sp##tr©®®ter • C mprmp®wd%m^ t© 
•about IQ** #f n©ii»f«upfitlleli.s».,} ,|f the .slii.»'w&s r«J«et©i,»'' 'fli:e 
sllit wma fer •©fti»l. elarity^ ««ttiag' it 
m tli@- tatol© wti riming, tii# trminttt©# iaag® #f tli®' s.li:t 
'' Sf^'tfet©' ««.«• m«%' sfaa.1?^# 'tfe® slid# 
m» r©|«©t@4, -©f.-.m-to«. ©f 100 elt€«s-@alj ttor®# 
fsttiiS t# f«:f« tM- rnhme t©#ts» file #%.@i.. af tii# wiii€#w» 
mm and Qn%-% the prita with nmtmt 
la griB^lsg thi# 8p®®la3. p-alns vtr# 
aaiE# th© ti4®s ®KS€tif perpemai-eiAlftr't# th# base @f th« b#tt3.©,' 
tlttQ© It: is •®a3Ly ttt#@8.®&r3r 'that th# tmm hm la a ,p#rpiiiidie-' 
til&f potltioB 'Whem'm tii« and th® .tabl# of th# 
fP®©troaieter' muM e-msilj '&© aajii«t#a t#. for tfei#* 
Mter th© t®l#s@©p# $iM th® «olllaat©r hat l#@a Mimst®a 
psndletilsi* to th® .amii ®f r@1atioa ©f th® th© method 
frevioMili- teserifesd:# tto® iriwi wa# mt In place #ii th« talnl© 
m& th® lw@i -©f thf ts.bl@ MJusteA until'beth slits -wme ,p®i^ 
pe-istloulM"' m 4»t^wliiM hf the 0a«ai ®y#*plfe#:i. Sine# th® 
prlw wm alwafs'put « the tabl# la the saa# p©#ltl0ii| Qtm 
8ti'^ms'ta#iit was .all that w&a n®@®s8#rj» 
la finding th® aagl®# t*o.»#tho€« war® Maadt 'th@ 
«»«&! 0SUIIS Method for th« two sld«s» aM that @f 
ne&swlag th@ angle ©f Awiation ©f ll^t'bf th» ,prl« wh@ii' 
filled with ttaaiwi 11^m14«..# ^ fh»'' mtrmtim InAls®# #f th« • 
refer©!!©#' ll<it»tdi iisM adSiiw^ 'with a Bsmmh md I«©ab-
dipping r«fratt®«®ter lll«®laiii®€ with th«-ia U llii#, fh# 
sirsrag® Tain# f« th« prl«®-^ang:!®.was. f©ma to b@ 6# 37* 52**.#. 
Th$ »iib«t«i©©« «.»04 maA the th« ai^l®- ©htalne.d m^rt 
glmn In table fl* fh# i»®fr»etl.¥® laA«j£. lef air was-taken 
lat© mecount la obtaining th.«®® valttts aoad, wmn tak,©a a« 
l»00Qa7 me gltett bf th© .latersii.tioiial aritl'.0al Tabl©«» fh.© 
a--saa©r ©f .e^-rrsttxne f#r -tti© • .r®frit©tly® 1M®e #f al.r Is glfea 
la th® leetioa ®« G.al^mlati#a®». -
fable vr. Calibration &t pri« angl® 
'Siib@tasi.cs© 'f'risa 'jy^ie 
:© ^ 
Bloxane + 
Sth,.Aceti 
1,42238 
1.46024 
14 37 m 
m 37 4S 
64 37 4a 
64 3? 18 
BMxm® 
OSI4 
1.49fSt 
0«w«8 »#th.©i -64 37 3t 
Air.®rag# ' 64 W 3^ 
m$k um ,th« prlss wm$ rin@.M ameml aiia 
'on tep -of m 0rm f#r saf-emS. feews t@ 4i?f* 
the :..Liglat S0uye@t*»*8#¥«a «p#eir»l eweri'i^ tim t-islbl® 
'm-^%m:§ «»«€ f#r ail t^afireiaaiiif, ftei# s«v®m- lln«s U:S®d 
«ta4 tfeair wnve-ieiigtlii in An^strcai mit# wtret-
la ©&«©•§, th© % liit#i 4f60» w*s ttatd in 
addition, 
fli# .liydregaa li»#« m&m bj a#iBis o'f a dia^hwg® 
twb© »ad© g3.a«»« ' 1% e©asliit#d ®f s capillary tial®-
of a »«* inside 4iiia#t«p itiii 33 »• l<3as #iiids-©f wfaiefe 
w«r® s#al#d 1^ !ss#;-gla«® 4''e»# l^ng.* ' fti© #l0€Jtp@d©,i. 
#®nti«t©d @f'tweii ©i* #i#it tmm& ©f <ilss«ly exiled nMfew 
14 »la»lni« will'ill w#w pte@ti«d ©nte tMngat^n wir#i ®eal®t 
Hg yel. 5770 
% gru. 5461 
H/3 4861 
Hg blue 4358 
fig viol. 4047 
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tlir©wgti %h& mmm glsit# fhe distsoief ^ 
hmpmrnm • tfe# vm approi:ioat#':iy 8 - On the sid« 
©f oa« ©f-the #a€i-ms s@aa.#^' % gis®« wlaleU wmm %n tuim . 
i©al«i. ^ to about m ml* ««feulb* Oa tfais -was isalei, 
a 'tub© ooatainins a «t#p©®'eK* ®i« #*ps»si.@ii' Iwlt) t© 
k®#p tH®, pressMP® fatrty constant ia th® twfe© as It lieateA 
mp dm# '^iseiiarg®* 
Vftt@r r&p^T-^m «s«t in th© tub© iaitead, of hfdr@t«a gas 
ia -©Mer t© k®®P'tlit hmA s alaiaw*, A fw 4r©F®--
©f wat#!* w«r@' p'3.ae«t in tfe# tiife# mA tli# 'trnfe® ©irit«5wat@a with ^ 
:aa oil pwap to a fraction of * ©lllia^ter' antil the litim 
mmhm& &,.mm%mvm teriglita@s§» S10. «t#fe.@el£ wm th#ii #los«t.# 
A Sola gm^tuh^ .trita®f©Mw ati®itoer R33© with & g#eos-» 
vtlt'Sg® 0:f *&# ttset for th© ©^eitatloa# 
.The sodliffl^lln# ww ©fet&tosd'fro® m 
W'Mp&r light aade Schmidt ia a#CTiaiij« 'Bits humed 
out dMriBs th« eoiar#® ©f th©®@ m^rim&ntBg' aaa a new tomrotv 
was •As'rlsM hy supportli%'« .goAiwa 9hlori#@'liap»gnated as** 
fe©sto« pmd oa -a Samm. hurmr with a alchroo# wi-r©* This 
i©rr©d irery 
•fflie aercury lines w#r#, fttjpaishtd hy -it 100«¥iitt# O-^ntr&l 
ll#f|.i*i® type h4 ia«r@afy vapor lasii# The liii©« wem emtrme* • 
ly hfsight* 
gi» .le&ai^ng.si**After the px*im' haft heea fiil®a with th« lit— 
Hit t# h# m0mum$.0 i% was -plmis©# oa th® sp#etroB#t#r tatols# 
Bi© t&hl® was turned t© th@ n-ppr^iciaat# »iBia» iwiatioa 
magi.® fsf BOdlti® liglit.# stti %Um tli# lid placed ea t&e eoa*' 
st«at"t«p#rattir®-featfe. '.^te -taip'ertttiir©-'W^i 
miid lieia there for one-half hour any reMltig#. w^r© 
It :*&.©• tm% allowed t© fluctuate aors than *05 ©f a togr©# tur-
lag • •|h®"'":r«sdlhs»» 
• After the priB®, h&A raashed equilibrium, til® r««.ii0®t 
mmm 'tak®!!,* fkm «r@®«*h^iri '-were wHmmjm mt m 'ths itatiessry 
side @f the •«llt iasgs# •. Before tafciag mnf readiags ©a ©aeh 
line* 'the tabl#'WSi l>f aeans of •'the fine-adjMttaeat 
»ere¥'^MasMl/%h« prisa m® 's#t miagl©•'©t • aiaiffl^,dwi«*-
ttoa .for-^st'lim®*: two or reading® w«r@'•©oii«idei*«d 
sttffi®i'«t- for ©&•#!'••lin#' if tmf did a®i wrf ©ver' a«' 
el®s# ms th#.s,p®@tr©atter-'«ottM fes -i^^ad. At%m •& serias-of 
readings hM'fe®ea©a. em«li liii®# m®|' w#re mil §©»# w#r 
©ae#- mme m-'m eli#«fe» If -ttiit l^at va'ltt# 'eh@«k@d within 20** 
©f-th® •first: r#sdl^«j, ao-®#r$ reid.liigt.wer® tiikto# but If 
tfe« vitriittl©m was- 'gr#st#r thftS' timtf ••®«irsral m&m -wsfr® 
Mtm all :l^§ r©.iMlin.gfi had -"beeii t&fcsa aai ©htekudi tfeii. p-ris® 
w»i r#s©fsd sal the s#r©'reading ehtek^d" thre© ©r four-tiffl^s,# 
the' m§M •• dwiatiea wss ©M,aim«d bf i«liirii.ttiag the ••atro 
reading froia th® afersg# of th© ©ther reMlug® f@r ®a«b lim#* 
flit aithtd of tsalculatine the rsfraetit# indfx fr» this is 
discussed under. th@ section on 0al§ttls.ti#iis« 
gr®par»tioh of golutiorts 
For substances vfeoee ni^l&r «fra©ti©iis w#r@ mmmmo^ in 
tw© «cm0®ntrati©ii» were »sedt G,a moX fraeties ssd--
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®©1 fraction# Hte,soliit© vm w@igli®d !•» a wdigfaing toetti# 
in wliiGh wst kept a ©liort stirritig rod thr©ughout all th© weigh* 
lngs» ; fh® approximat® cftlewlateS w®l.ght of aolwEt was add^d 
and til#' aolut® allows^' to dies©|¥s with oeisaaional stirring, 
with th#'.stirring rod# • After th© .i€i>lttt# was all dissolTSd# 
the ioluti'On mA allowed tea miaute® t# r^aeto rom %mip&T&» 
%um§. siti©#' til# seltation wiially • oool#^ auririg' tii© ditt»olirlns 
dtte to tfe® li^&t'Of :0©liiti0a:i Bi@ selwtlott wsa tig^roufily .stir* 
r#i aMm. 'ateiArat© •w@lghiag 'mai#' obteiii tto ®»<st Mount 
© f  s o l T e i i t t .  T t < e  - g e l u t l m  w a s  t i i i e k i i " i n t O ' t h ®  © « , p i l *  
larjr fiinn®! «s©a to fill th.® pi-moffltterB# and th@ t©p of th« 
fuimil'wag cw^rei# Whil© "th® g#l«tl©n was dlrainins 
P3rcjwo»®t@ri ©aough ©f it was withdtritm froa th© fwmel by 
m®^m» of an ©.ye^drapi^r %& fill %he'.priBm» fH® ©y#»dropper 
wa.s dipped, at least •©•n® • e#iitlii«ter to9l0¥' 'tfa® surface gf the 
solution in' %tm •furai#! wmh^ ti®® t© haflng' th« Qomm* 
tratiow iJi' fmm. -fha surfae#.# Enough ^ 
tli© .s#lutloii W'as alwaji up ao 'tMt 'four ©r fir© mi 111** 
liters remained iii fumeX 'Wfaeft th© 'Was filled* 
pr®if#ntea th«' »0lntioii tJi&t'W»at'iBto tiie pyeaoiaeter fro® 
ohawgins o©n©®ntratl©ni <Jw« to <mmpQT&ti.Qn 'at tli©' siarfaos'of 
tlie • solution in tli:® . furmel# It re<|w|]r®d thi^© or• .four laiii* 
ut#i to fill thQ 
'All w®i:sht8' mr& r®€«,o#a t& rmwm'hf th® ffi#Wfeodi iMi* 
•ested in' tM stctisn pr e:«lTOlati@a®t. d©iislti.©» ©f tis# 
solids needed iw tli®«® ealewlatioa® mmm ©stiaattd toy ejctrstp* 
i3-
©latiag' the densities Hie ti#e iolutions tsiieii. b.% tlii two 
•« ftm%%.m' of- ©a#'* fliis was 'tuffielaat* 
if ae©umt© tm tuts p«rp©s9# 
Oftloiu3.ftiion« 
C0rr#Qtl.on e»f Wgiglitg 1© Va@iaiMi**fh# tf«« ©f. & ls#% 
calculated to a, vaouuia is given by th® ©xpresBion (til 
0,0012 0,0012 
*» = WaC3- • — » -) » m) 
^ 6.5 
wfear® i* 'til# welgM ia rmmmp % i.f tli® in aiff 
A I® d«ii®lty @f tfe® hMf b#ia® •tf:.tl^, airtri^# 
teaaitf ©f ••i.lFf m€ S»5 1« th© 4®a«lty -©f brass wsigMtu#. Sy 
trtiatg' m%tm% «»•««, •'m# fluotm#tl-#iif im tli® i@a«ity ef tii« 
dtt« to changes in humidity aM bi^@iieti»t«. wmm 
t© b« iii.«igiilfi<iaiit« 
\ 
e#MMmla§ /til# ftrit and Iwt tsums of «qmti@a (li)» 
0*0012 
%Co*wii + ) • im)' 
, • 4 
i 
For a density @f mhm% i#ii the d««ity -of «ay 
«f the compoimds or tk® «#i?Tt«t4«s m tb® 
trmf d#»«ity,->i*#f*®« tt .b@ f%.m t« tkowwiit 
Refrmetiire mM%lm b@tw#®a tto i*«fi*a©tlir«-
mad m0 «igl® «f minliftw, d«fi«ti« -with * pi?i«a glwa by 
A D 
lin 
»! ® '""£**"• • C'20) 
»la 
a 
wMr@ A^i» t tm 'pris® magltt m4 0 is mi&imm 
Smimtim f#r pm'tlmXmr liw# itt f&lBt hm^ 
wtri . / i t  the true trnt#*# bmt mfme*' 
t ire t# tfeat  ®ir« ffe# %m» taint# tl imt !«» 
i© a ts gtirea'toy 
• ^ a « %»i tSl) 
wfe«r© it ih« r#fi?ft«tl.ir® • iat®* ®f air# 1*0002T« . faking th® 
pri#m aagle^ »• J# 37* It'*# @f .li. •0»1®T12?, 
%li® mtm&tim tMm fw my spectral lint ®f waf@-
3.#iigt& ^ f#r s1t« t« glirea.lif 
A • i. 
a. 0,187127 «.ta-^^—-4. (28) 
• •• i • 
§ix*pl&m «ia«» if«p® twm 'tef Siffwt {24|, 
#f .pm® #«P#wai» wtj?« 
©alenlmtti fef• 'iitiaia #f %k® LareEti-L^reiii • f 
at *• 1 K 
. (ail 
. • S € 
wHer® i ii lb,® w«lgfet ©f©M-feataA 
IBL# lp41 wmium @f' %h9 lA%-m'm%i«ml wtigbtSf 
t is til# MmStty. 9t tte® #©»p©«iii t© m rmmm., 
flKi ®#t» refrMtittt #f & a@lu%im #f %%' ant Sg a©l fm#* 
ti®as» ©f tw®' •nfestase^s of w«ig^:|» 
•% itsa Mf i« &» Its) 
» 4^^ • im 
ai,2 2 di^2 
«iiA t# gnMvl€ml r«fr«iiti®a# 
"*33  ^
m%,s *iRi • JtsRs- (25) 
ffeuf, if'tht r«f»ctl9a'Of tilt selutiom, bt «®&fwr0i..aa<l 
Ih# aeiar mtrmtlon ef• om ef tlii feaponenta town, tli# 
a®l» mtrmttm ©f ••tti® W , 
®©ap©sition ©f tMe iolution#, 
tt (25) aolvei fm E# aii€ fist^ ««|ml 
t# §, ©tiiatltn (M) l» obtaiiisi#. , 
a? 9 *• 1 S '• Mn 'It? # • 1 fj 
^ - 4  . »  i m  
"1,9 • 2 di^s nf • 2 dj 
It;i# »©#n. that t is til® awMr ®f •gr®® .Qt tb®-.8©lt©nt «.«• 
of tb# &ad, Is# oalewl&ted 
fro, a = ^  ei «d are «» sr»» of .alvent 
and; s'siut## r@epootlv@if t '«««€ in laaJteing tHe sdlntloa, tfltfe 
4t©K»# W a solf#at"tlie ¥alties .#f # fer -©oiriwtimtloiii 
emetly 0*2 aaA 0#^ mm ;i64«3i2 a«d.. m** 
r«§|»e®tlv0ly, , 
Sfuatloii CS#) i« th« f&m wset hy Pmj^s im 
lainlr^ lonl© refr&etioat la, solution* It i@'a.ls# tb® t^m 
'toy the autlior-in @al.«ial..atliig tti© molar pi'm 
aoluttoni,. 
ami Icq 4isp@fSlo» ©^ttatlon was fitted t# ®a.(dte 
©aap®Wfia aM- ,«oliitl©a.# fli© towi ot tli© Stllaeier equation 
it4opt®4 by Pl0te*t a»d Hiiatw i9)t  
nf ~ # , t27) Q •«* fi 
% 
waft ehosea m being tli« nost suitslsle* By oiiooiing tbrse 
56-
line® @f fi >. ani, thm • to#® e@rr«#p#ii€lai vslmsfi 
a^^i: til#' -tto?®® • e#a«taat»' -^m • m®' thvmm • 
i«# €§i3'It Hg gmm§ 5461 imi •»§•»«©», -435® At ii«r« «fe$##a 
mm slsapfly 4®fia@t mA « wl4® 
»pr«M Is thp vigfiii®. r<ig'l©ft*-
. S03.vlns for ©g sw# obtains 
>r',c°i •T''* %Q »§ - «ni , 
Hat ®#l,ti,mg. tm » ta, %mm» ©f c, 
a.  ^  J, (c «>{• }nf " (e )n§ » 
a  ^ 1 1 9 )  
- >7 
Stal,|jw»3.|rt. «3Efres«M lit %«»«•## -wia-.'m-i# 
• " i - « • •  " ( 3 0 )  
, ft2 0f • %hm- /7t ilven bf -fr wii#i?e "liilt Ac 
# ii tte« of 'ilglit, a.«fff9i f®!* 
lin»» ar« 2,0866 x 10^^, 3.0137 .sc 10^®, aM 
^%%h'%hmM9 ©tastsnta t&© tis-p^riieii .if^matloiis 
iiia«d|- Icb li 'tatalst'et tof r t© aero# , fti®s® 
mm%mt^.0 ©f m® ealcula|«(i by ttiiag 
til® • •ttts.tloits, aai !.&« f &t R® m?9 tabutlated 
f©i» tlia 'mmffmM'M Fhye* 
:l«l' S©iiiitaRt«# 
la mis tla btilli^' 
«iii/&r ««fltljag |»tnt«t • mm •belling ©f tb©' tlitillatt 
i«rs4 If ii@%''e©astsiti:f tli# vaeu*-
a»t tb® aolestti^'-weight, #iw«* 
tioii. ai^ taMlat#d* la Mditlom, t&« air«wtg«: 
#f .$li@ ai^if-m -Hi®'tf«•#!»«« t#3?.t r«»-
fractlT?® Index, the ralus of aaleul&tsd trm ffe« il*|i#rslon 
#qystiaii* its ob»erv®a tli@ diffw^n®## ^'the rmlm mt 
m&%m miwmtimtlf®w tmp^ m$h ®p#0tral iia® 
•• fht mlw of Q is slven for ©ach solution, saA vaitt## 
%,'§/%• »st f m wMA ®ii^' to ihs; firit «n^- s»#@^ 
la @qyati©» {^)# rHi# ip«etfi# 
refraction #f di©xaii©| sAwn for #s«li 8|i«ffer«il- 14n»« 
'©wr ^A$tl#iiiit#A • twig#'miiAdr 
piaerio p»«swre| b. p., 79»S®/TO fflm.S A# 0.8777^! M, 78»108| 
&.< o.7a7oti • m /3^um m 
Tabl© ¥11. Dispersion of h&nzene* 
o » w 
mr^ rww 
n 
l*Wt5 
1*50114 
1.50211 
1*50533 
1*51517 
l.StTO 
1» 53165 
ier 
"*107" 
"OW 
5893 
5770 
5461 
4861 
k3m 
mm 
Oo 
4t -03 as 
42 a9 15 
43 18 00 
•44'If ao 
45 14 50 
2am^ 
M:am 
2^2660 
g»t^7 
2mm 
a*3660 
2*^ 
2,2534 
2*2660 
2.2900 
t,»iS 
2.3439 
MsMM 
0,0000 
.^@•0004 
o^oooo-
.•©•0003 
0»0O«^ 
0»0021 
M*nm' 
26,405 
26,7^ 
a7'.a77 
t7»,f0 
mm- «ito|tF©tt®}' f3?a®ttona%«4 trnti#' m&eie' 
ifte®ifli®rle pressure! to. p»i 133.#0-# 1/739 aim*j d» 1.10648 
1# 112»557| 1*T0532| to, 13*003 3^ 10^^$ «, a3i66l x 10®^* 
fable ?III» 0i8perst©ii ©f ehX&mhem0m^ •••; 
A 0 ' " n W" n.^ •• -dif. 
•'43 • 1.^1§M 0^0661 
m3 44 28 35 1,52440 g#3236 t.32t4 0,0014 31,* 144 
5770 44 33 56 1.5252  ^ 2,3264 a»3256 0,0008 3i,.i®i 
$461 44 53 30 umm S»335a S3351 0,0001 31»33t 
4861 44 45 20 1»53642 2.3606 2,3601 0,0005 3i.f4Q 
4358 41 it lO' 1^§4^T3 2.3984 a.39at O^OOGS • • 
4©4f • 47 ^ 85 1.55560 2.4199 2.4208 0.0009 32.679 
OO 
mm..,. 
Saf«obeiiseitt»t**Pi4@A m&r Sa^SO^j fra^tioaated t»ie® »ttd#r 
Al-isospheric pressuref b» p., 156*0/740 mm^j d, 1.49543? 
If 15T.016f l,27?lj b, J8.367 lO^^l %, 35^809 M 
faille IX» Dispersion of bromobenaen©. 
\ 1 '^ 0 f ti n ""•""ig 
»#'•*•» 
a* (ealel •  " 1  • •  
56-0&'39 • """"i:iiP"8 2 •41^ 'l:4TO "••"oi'owr"" 
5893 • g6 m 51 1.5^*i 2,4320 £•4320 0,0000 33-925 
5770 .56 31 tl , 1*'5606| i,4|6®- i»43S9 0,0003 33,,9ft 
54il 56^42 57 1.564P i*4470 t*.4470 0-«0000 34,165 
4861 §7,1? 49 1.57317 2.4749 2A7m -0,0010 34,606 
43SS • 57 52 42 1^56482 2.5117 • 0.<,o©oo 3S*li© 
4047 ' 3$ 26 51 1.59462 2.5428 2.5425 0»00©3 35*m 
2-34e'i 38.563. 
•39-* 
m-m MtoSQAt twim mAm'md^ pm&^i 
P*, 63.7-.9/10; M.»t |8^no/T37 am. j d, I.82903f 1# t04,«©i0| 
fti 1.3990J b, 32.564 x lO^^j 28,951 x 1029. 
Table X* Dispersion of iodobena^rxQ, 
A 
© » « 
» dif# 
2* low "i,Wt" '38*S5r 
Piiv m M 33 limm- 0*f0®6-
57?0 5S 33 00 U6mm' 2,6318 2,6319 -0*0001 39.2ff 
54^1 ^ IS imm 2,64^8 t,.64€8 ©••OOOO 39»i31 
4Si.|' if If ^ m 1,63865 g,68^ •O^OO^- •• 40,m 
4358 39 35 45 1,65393 2*T355 2,7353 0,0002 
4047 61 24 05 1,66751 2,7784 o»oo3i • 41,, 546-
OO 3I»,^0 
I»^Dplad %wlm 
a©»^«i3ri®-pr^sw®!; b# F## •97*5/73^ Hiitt#|-d,. 0,68380j M# 
100,198? a, 1.0926} b, 65,101 X lO^^j t# 80,66? x lO^t, 
-ft • • • ^ " 
fatel® XI, 0i®p©i*8ioii ©f . 
A D 0 t H a • {obi>, Sf, 'i ' ' 
'3^ m 13" •i,!5K03 i,92il ' i*92ii' •0,C^b " ^ MMi' 
5if3 .. 31,CJS gf 1.38807 1,9264 0,0003: 34.582 
57ft' 31 ,1© ti 1.38843 1,9277 1,9276, 0.0001 34,611 
5461 31 16 45 i*m5w 1,9310 1,,9310 0^0000 34*fOI 
4861 31' 34 25 1,398S0 i»9399 1,9396 0,0003 34,956 
4358 31 §4 35 1,39646 1,9501 1,9499 0,0002 35*t4i 
4047 ' 3t 13 00'^ 1,39979 ,1*9594 1.9565 OiOOOt 35* pi 
00 
^^8996 Stffl 
lii*ogld®t»*0ried d?#r IitfS04i fra@t» twi®# matr .t%i# -
pr®0«i to. p»» J7.2/3 m.| A, ia3910| lT9aOi| l^I951t-
to,'54«523 t, 6a,#36 ae 10?^# 
fifel.fl II1» M«per«loii ©f fejwsait## 
K w 0 t » a Jw 
. . j .0My ii»-, • 41 f# m 
3& 43 '50 2#095d 
0
 
8
 
0
 • 
0
 "4BMI 
3€ 59'15 . IA^27 2,1033 •• a#403i 0,000a 42,277 
5770 37 03 15 1*4S096 2.1053 2,104a 0.0005 4at'333 
tzJkK^ 37 11 55 1,45244 2,1096 2,1096 0,OOQO mmm 
4861 37 34 35 .1*45^33 2.1209 2.1219 -0,0010 42,769 
4356 38 06 30 1,46176 ^2,1367 •2,13^7 0,0000 43.207 
4047 38 31 10 1,46594 2.1490 • 2w1492 -0,0002 43*'543 
. QO 
.Mm..  41.2X1 
ii*>K#yfeyl iddidttt«»*Sri®a ©ir#r lsi^S04i fraet# twiee *«id®r 3Pt€# 
p3?^t,i;b^ rr#8/ic^## 2©3#ii/r3&M«'i a# ir^sooj.? u, afi#ii©r 
a, X*3418| 37,033 k lO^f ©', 44^.682 gc 10^^ 
Tufele XllI* Bi»p«n?»lbii @f w^iiwptfl iodti®, 
r •'• ' -w'' ' ' 'n '"' ' -jjt-"-''- • • 
, ^ { obs) {cElel 
.fSit WnH 
SS93 41 00 t5 1.49065 .2,S226 a»Ktl .0*0005 47t443. 
5770 41 04 30 1.49asi 2,2246 2»2244 0,0002 4?•491 
5461 41 W #i 1.49268 .2.9311 2.2311 0^0000 4fvtr3 
4a€l 414130 '^A9751 .2,2483 -0,0056 47.99® 
4l§S' 42^6 00 ••>2»a^95 0»0000 •48#71S 
4047 43 14 15 I.5125B 2r28?9 2,2873 0,0007 ' 49.213 
wtr Mm 'Wimi' $*!##• 
b. p.^ 109• 9/7-^2 ®a#i d» o*:86^ai *# .t8»Wi ' 
b, 45.838 3£ 10^1 e, 4S,9€6 ^ 1029» 
fafel® XIV# Disf®rii©ii ©f tolwn## 
?v i 0 t M a nS Com) C eale) 
M f *  
11 i*S0§' • 't.tt79 • o.oddo 30,90l~ 
5893 43. 3« ^ • 1.49711 i.t4l.3 2.2418 -o.ooos '31*141 
5770 41 4|'-4$ ,. 1,498S7 2.2448 2.2449 *0,0001 
3mi 4t:©4-»- • 1.50129 2.2539 i#t539 o.©w®-
Wl 4a 50 85 !• 50375 2.2763 2.2770 -0.0007 31.757 
4358 43 50 40 ^ M1B39 2.3055 2.3054 0.0001 , 32*263 
4Q47 44 43 ao •:U5^6fM t».33i9^- 2,329^ •©*©§ll-. • 
flO 
hMB miMi 
I • # ? « ! ?  • * ! # «  i m t # r  
atimo»]^®riQ pressurej b» p., 160,7/736 »si.j =d, 1,0693Q| Mi , 
126»583| a# l^Wlf t># St.478 ac 10®^| s, 30.200 ae 1029, 
fable XV, Dispersion of p-ohlorotolu@n®. 
• X" • '§ • •• 01 n n s®' 
.i.ob®) 
n« 
C@&1©} , ii •" 
^^3- 4^ 'M ^ • 2^mw " 'd.ciddd'" '••• i55.T2i 
5693 44 03 4S^ 1.5204T 2*311a 2.3112 O.OOOi 3i#01i 
5770 44 10'lO. 1.52l4i 2.3149 •2.314s 0.0004 36:»0f4 
S«1 44 28 90 l,|i-444 •t.3t3f 2*3t3f 0*000# •36«2M 
4061 45 li IS 1.53'220 2.3476 2.3487 •0.0011 36#694 
43Si m t4 m- it/S4t4i •0,0005 'W,m 
mm- 47 19 5S 1»5^9? i.t40SS a.W7 ••©•ooia 
•42-
poBroaotoluett©t**prlQd l®gS04j twtj# w4«r,r«A# 
,F«»» i ;b« pi f:, i©,0/3,0 'iw#,! •184,0/r43 *,|, tf a% 
M, in .042j a, 1.5590i bf 32»SiS x 54.128 * m^K-
Tabl® 3WI* Dliperslott 0f p-broaotolwa©. 
X )D ' 0 t » a ' {®b») ' • dif* • • 1 ••• 
i§ii • M i'l '00' i#54ito• 2.3f^ ^•579<^ "o.cio^o 
5895 46 57 05 1*54748 a.3947 'Mmn- ' *0.»000.5 
5770 47 06 00 1.54884 a.5989 ,: 1.3989 0»0000 
5461 47 28 10 1.55222 2.4094 t#40f4': 0.0000 
4Sil: 48 25 15 1.56085 • 2,4^3 •••t,4568 •0.0005 39#754 
4358 49 39 20 1.57187 2.4708 2.4708 0.0000 40.595 
4047 50 46 00 1*58165 UtWM' 'o.ooif' 40'»f5f 
o<7 
mm 
g » I o d Q t o l m ® R ® t 6 T « r  f m e t #  tMtm uMer r«d* 
pre®#I b, p», 64*0/5'Mi, 210#7/755 ®a*I A, at 40®, 1^672671 
K, 218.0461 a, 1^76891 b, 14.555 3i 10^$ e, 21^365 K 1029, 
fabl® X?XI» Dispersion of pi^iodotolaea®# 
ii 0 * ti li • •' " 'tt2 """ 
...Cob®),,,, , ,C ®«1«), 
It i* • i 
6^3 5i ^ M '• : a*5259 a.5241 i*»0#0002 " ^3»9li 
5S95 5t 19 -if 1.59509 2.5445 8.5459 0.0004 
5770 52 29 55 1.59658 2.5491 2.5486 0,^0005 44.390 
§mi 52 5B'3^ 1.60062 Sp^W s»m9 0.0001 •44# €55 
, 3^'W^m 1.61191 2.5983 2.^6 0,0007 45.310 
455s 20 ^ •••••1,62597 2.6438 2.6438 0,0000 46.145 
40^ == •57 W if'-" ••l#65tiO •s,mm •••' 2#6855^ •»t#o§os- • •'•46,8S5 
-43-
Bmzfl HagSO^i trmtt %wtm ®^#r 
W«»¥| 1. Pi, 177.7/741 ia»#| d, l»099ili M, 
126*583s a» l,5241i b, 23-196 3£ 10^j 30^076 x 
Ta.bl® XVIJ.I, Dispersion of benzyl olilorlde. 
A  ^ B • 0 1 ft ••ft • 
.  .r 
( .#») („eal0).,. 
•» '• •• 
'% 29' is i»533^ 2• a*3» 2*!^ 5S9' ' 35#t9t 
.S®f3 46 01 50 ' 1.53S7f 2.3679 2.3680 •0,0001 3€#:0i4 
5770 46 06 l^O 1.54003 2.3717 2.3714 0,0003 •ayC,,'t'** 3® » 3.33 
5461 m m m; 1.54314 2»3ai3 2.3813 0.0000 3i»'P6 
4S63." 47 23 05 1.55145 .^4070 2.4070 0.0000 
435S 48 32 05 1.56187 2.4394 2.4394 0,0000 37*339 
404f 49 33 10 1*57096 2.4679- 2.4675 0.0004 37.835 
aO 
JMM 
Beaisya. ©v®r 11^041 fraet» twie® uM@r r®di 
prm4$ b, p,,. 48*0/1 «•, 197*0/734 miB#i,ap l*^3B45t M# 
m»042| ®, ia!563| b> 45,436'K lO f^ e, 36*765 x 10^ . 
fable: IIX* Pi«p©r®lon &f benzyl bfoaM#, 
O I « 
"59"""5f""S^ 
m 
m m 30 
m 47 m' 
m 55 55 
33 26 35 
S4 47-iCJ-
n n« 
{obil IsSsL 2<4655 
Sf 4057 
2.4901 
a»5025 
2»534a 
IfffT 
5893 
5770 
4861 
435B 
4047 
< QO 
1.57052 
1*57671 
1*57807 
1*58193 
1« 59173 
1.60457 
1.61576 
2« 
g#4903 
2»50t5 
2.5336 
2t$746-' 
1,6090 
0,0000 
0.0003 
0.0002 
0,.ow 
•0,0012 
*0.0001 
0.0017 
3f«i^' 
40.223 
40.929 
41.539 
-il#' 
I S | , i * * B r i e a  ® T # r I w l t f  m i # i f  
stm©spli«ri# i)r«ssui*0| p»» 209*l/f^ astj d# Kf. • 
123.100? a, l*8llOi b, 8,1T8 x 1029j o, 16.270 n 10^, 
Table XX, Dispersion of nitrobenaene* 
"WWW 
m t6 §§• 
m ir m 
48 m -3$ 
m m 05 
49 if-01 
51 25 45 
n 
xpiir 
1.55203 
1*55363 
1*56918 
1.57036 
1.5874© 
Is; 
n' w* 
Istisl 
dif. R 
5S03 
5770 
5461 
4960 
4851 
4358 
CO 
2, 
t.4W 
t,.4t»-
t.4623 
i-*519S 
a, 
i*.40^' 
2.4137 
a:,4i7t 
2.4626 
2.4670 
2.5198 
.MM. 
0,0001 
0.0001 
0.0001 
0^0001 
•0.0003 
-0.0010 
0.0000 
^i.6f6 
3i»P9S 
Sl*Si8 
34.407' 
saE 
•-Dried ©v#r'l« wirtf • Iwi®#at*.' 
iaoapli«Ft@ pressure J %» p., 101,2-. 3/740 am.; d^ 1,03366 fM, 
86.104I % 1.2523? bt 50.221 X 1029| 67,750 X 10^^. 
Tablt XXI. Dispersion of di#xaa@» 
?v % 0 * » a V Cob#), ,, "a* 
'dif*•' spef* 
• •'JC07"i^" 1,42^26 Ldl70 •' o^o6»'' 
5^3 34.1f-tl 1.42239 2.0232 2.0230 0»0002 0,.24^94 
§77© 34 it- to 1.42290 2.0246 2.0243 0.0003 0:ti«t54 
§461 m tf •» 1^42411 s»mBi 0*0000 Mm$n 
4060 34 46 3© 1.42716 2.0368 2.0358 0.0010 0.248424 
4161 34 4i- i©- , 1*4S^4S 2.0377 f O.GOOO ®-»24ii86 
4358 
00 
B 11 35 1.43157 2.0494 2.0492 0^0002 ©»2.P661 
^  '  ••  •  •  • 
M" i**S#®3»ya%i4iiS)itfewl##.: twm mtes#iat# 
al©o^©l.| m* p* 45*0^1 M, Iff* 549# 0#2 aol fraetioa^i-iji • 
13*4338| gg, 8»0i62| 264*026| UmWi »# 
b, 65^233 X 10^1 5?.x 10^*. 0#4 »®l 
©•3351.1 ss» 8t6385| <1, l5t.0X6| a|^g, ia8a43| a, 3..59tOf-
isass 31 XQ^^'t #*• jitfif « ^ 
Tabi@ XXII« Di«p©r«leii of a*olii©ronitrols®n»®iif( solutlonsi 
§,a,,,Ml..Il'i,^l^«.f.,„. X 0 • ti 
liilsl 
2M 
"SlfT" 
OTW •mw WMW 5TiTp8 
j8#a0i 
58.. 
3faif 
4CI...W 
-SsSia 
5893 
5770 
$46X 
4960 
4861 
4358 
oO 
'irr 
3a 52 35 
JS 57 to 
39 11 45 
39 43 55 
39 45 25 
40 34 20 
2^396 
20I6BO 
2.1691 
a. 18^ 
2.18^ 
2*2098 
40 46 50 2,2154 
40 52 15 2.2186 
41 08 45 2.2267 
41 46 30 •2,i45t 
42 19 05 2.2611 
42 50 05 2.2762 
2,1594 0.0002 
2,l6|Lf 0*OTO' 
2.I69I 0,0000 
2,18^ 0,0010 
2,1875 -9.0028 
2,2099 -0.0001 
j^ aas 
103.157 
1.0,3.307 
103,765 
104,775 
104*S22^ 
106.338 
,2gt.M„ 
64,949 
m*on 
6§4.m 
65.633 
66aai 
i2*Sl 
2,2156 •OtOOOf 
2»tlSf 0,0001 
t,i.t@i7, 0.0000 
2.2441 0,0011 
2.2484 0,0127 
a,27$§ . o,oc»,t 
A,.3:5g 
" 74.^^" 
,75»4S,4 
75»626 
75«9«3 
76.791 
77,462 
78,131 
72.m 
3T,23© 3?a70lT 
5S93 
57T0 
5461 
4960 
4861 
4358 
cO 
37.435 
37.52f 
W*764" 
^*7-89 
|i*104^ 
»S4m 
'30.009 • 
3S..3.91 
3S*455 
39.0i? 
••39# 693-
^.,027-
JSiiiS 
«.46» 
Sleokeir »» p», 55»5®l »# 202«008* 0>2 ai?! 
13*8046$ sg, 1032191 a, 26%032l %^2i 1*24509} &, 1.538l| 
1S,:''^:9 3c 10^^I ,31*194 X 10^» a#l » 
S31T9!. 15.02111 §, 13a»14^f '1.555211 ItS^lfl 
to'i 1#.*454 se 10^® I m- 25*136 x lO^K 
f&WM XXIII# 0i«p#r«l©n of iR-»'&r<»@nitmMas®n## 
.'::::.)^ ::V,,:4T.C ...^ . ,i, r , •. „ ri '  ' & '  " j K ' " ' r ' '  
0*2 !Bol fraction. 
6,^ 3 ''1  ^ If 2«1T40 2.1740 0»0000 105,§06 64«9©8 4©,tff8 
IS93 39 44 40 2,1853 2.1851 0,0002 106,234 6S,Ifi 41«#38 
5770 39:49 35 t«ltrS 2,1877 0*0001 106.390 65.265 41*lt5 
5461 04 10 t#l94f 2.1949 0,0000 106.849 65*439 4i»4t0 
4-f6o m- 36 4§ 'titii© 24nm o^ooos 107*872 65.840 ^ 4t,03a' 
4S6I. 40 40 20 2,2128 2.2139-0,0011 107.984 65^883 42.101 
43^ 413100 2,2376 2*2376 0,0000 109.550 66.433 43*117 
, 2.l-3m . ... .. .102,730. 63.7^ .. 3i*f§0 
2.2590 0,00©©-' • 7t»8if 3t,.364."'4#*SS5 
5893 4t 43 55 2.2732 • 2,2729'.. ^ 0#0©§3-' • .7.3»464 3a,S0f •40,957 
5770^  4i;p 0$ •t,trit .t,t7il 0,0001 73.'Sif.,. .32.541 41..t44 
5461 43 08 55 2.2853 2,2853 0,0000 73,954 32,623 41,331 
4960 43 41 25' 2*3011- 2,^ 47 •74,$S6 • 32.8t8' 4l,7Si 
4i6i 43 S7 05 2.3O86 2,3095 -O.OOOf 74»88i 32,850 42,038 
4358 45 03 35 2,3406 2,3403 0.0003 76,153 33*124 43*029 
f f l - 1 i  s t & I l l i M .  t u t i m -  f t # *  
a.P.i 3T.?»38.0®| «*'• # > 2  : a # I  
Bi, 10»6440j S2# 10.0128J O, 264,?10j 1»3497T| a« 
1.7851) 8*330 IC 1029| e, SO.S3I 3E 2.0^^. 0.4 moi ^ 
Sl» T»44|i| sg, IhiOimt 132.ai5i 131^t5l l*f§3fi 
b, 16.721 X 1029. 24,789 x 10^9^ 
Table XXIVfc Bispersion of !a-lodonitr0b«a»#a©» 
—y~ ' nB a« dlf. Hi.yia a x r . Rg 
0 ' " (obai iealel ' ° 
0*2.. E©1 fyitetis^g 
^§03" • 41 M 2S 2*22f5 2*2295 0.0000 110»639 45.809 
5893 41 38 50 2,2414 2.2417 •O.OOO3 111.398 t§,llf 46.261 
3770 41 45 45 2»244i, t#f44i 0«OOO3 1X1.613 €%'im 4$Am 
5461 42 01 45 2.2586 2.2526 0.0000 112.106 65.349 46*757 
4960 42 41 15 2,2719 2.2700 0.0019 113.316 65.760 ,47.556 
•4161 42 45 10 2,2738 2.2743 -0.0005 113.435 65.8O3 47»43f 
•43SS 43 M-1® 2.3024 a.3025 -O^OOOl 115.212 66.352 48.860 
. • 2.16^ 107.767^ .. 63.702^ 
I^ I^I^B®2«3404 2,3404 O^OOOO Tf.ffT, M*m3. 45.^6 
5393 45 37 30 2.3568 2.3571 *0,0003 78,614 32.524 46,090 
5770 45 46 05 2,3610 2.3609 0,0001 78.778 31*558 46«22Q 
.5461 «©8-p_ 2.3718 2.3718 O^OOOO ^ 79.^i0« 31#i40' •46,.Si8' 
4i6©- 46 59 10 2.3957 2*5975 -0,00i« • .SO^lgO" 32.,845 ..,47.:305 
.1" • '  '  '• V 
mi- 47 11 10 .t,r4#14\ 2*4007; 0»,00©? ^80»ffl:- 32,.8i7' 47,.504 
4358 4i m m 2.4375 2.4376 -0,0001 81.773 33.141 4S»63a 
•48* 
twlc® ^ ft»« 
al®0feol| a. 5I«T-,#i 1# W.i4t» • 
l6,T?ti| m* iO»WPl t# ^2^4*034| 1*136491 «, 
l»i9T€i 33#968 sc lO^i •#»•• 4t,tft '^m 10^^, Q..4 aol 
8li 10,0OT| ggi 12»0151| t, 131.89tf ai^ g, ia93T3| «» IrStlif 
6.495 X 10^^I c, 18.849 x 10®^. 
fa1bl$ IXV. Dispersion of o-ohloronltrobeazen©* 
A 13' @ • » Sl^ 
... (0^il . 
' # 
C e&le) t 'M"W' R# m 
§§  ^%W=a.W5 2,1425 O.OOQO 102,127 64,6«4 37»46| 
5S93 38 40 « $•1537 2aS31 0.0006 102.850 64,951 37..8ff 
$fW 38 m ©s 2.1556 0.0008 103,023 m*m •38.®©4 
5461 38 Si- 1§ 2*l$t4 2.1624 0.0000 103,411 65^182 mm 
4fi0^ '3t if'OS 2.177# 2.1782 -0.0006 104.383 65#5f2 m*7m 
48il 39 32 35 2.1794 2.1802 -0.0008 104,494 65.i3i 
4356 40 18 10 a.2018 t#SQiO *0.0002 105,91S 66,183 39m3 
00 99^403 63,„540,, .Ji*863 
'0*4,.a0l 
2.2093 0,0001 69i664 3u,m ••,37*161 
5893^  m 58-10 2«a2li -0.0007 70.120 3t#446' 37*674 
5770 41 m m ti«ti4i' a«a24o 0.0001 32,481 • 37,784 
5461 41 If J5 2.2320 •2.2320 0.0000 70,588 3g*^a 3M2$ 
•4fi0 41 57 40 2«2506 2.g$ii -0.0005 71.340 32,767 m*m3 
4«il' 42 04 40 2.2540 2.^ 535 0.0005 71.478 32*788 • 38#690 
4358 43 01 55 2.2819 2*2819 0.0000 72^ 590 33»062 39.528 
fly# friiJi 
Sit 15*75^$ St# 'UM52i G, a64»64?i %^g, 1.246S5J &»• ..|,jStS| 
Ta, i7«^96 X 10^1 t* 3T«a|Q sc 10^# Q*4 g©l 
gj» 9.1613? gg» M»0096i 0, m.099j l.Qiiti 
b, 47.075 X I029j 0, 42.405 x 10^9, 
fiabX# 30CfI# 0iip«i*ii©a' ©f" ©•feipoa^sltrobsiiiea## • • 
•""X ^ , D ' • lit |.0»1«)„. ' '  "i 'ic'r Rt' 
lol fr»®ti.©3a 
i4*ii4 3^ 15 -30 2«lT0f 2.1709 0,0000 105.071 m.^m-
5®93 39 40 tS 2#1833 aai23 0,0010 105*864 • 65aoa' mmn 
5770 3f 45 p 2.1846 t,ia4f •§.0003 ^105*f-50 •iSflTO m.^fm 
5461 39'm •§ 2a923 2#1922 0*0001 106.442 €%33^ 41* .108 
4fS0 40- ':if a© 2*2074 a.aoTT .0.0003 107*401 #5,745 41*6-56 
4861 •40 If 2.2114 -0.0024 107.505 •i§,7ii 41»717 
mm 
00 
41-ii^'©S 2»2352 2*23^ 
,„2«ltif; 
0,0002 109^55 
lotiisi 
M,337 
$3..m 
42.818 
3i.4it 
0»4 ®ol fjpa®tisai 
4O',O90 6$63 41'59 25 mmm 2.2515 0,0000 ft»44i 32^352 
5895 4f 31 55 z,mn 2»26€1 0.0012 73»085 32.496 
5770 4t 3f 50 a,2700 2*2694 0,0005 73^95 3z*m 40..»6i5 
.54il 4t 55 40 2*2789 2.2788 0.0001 T3.S5a 32*611 40,f41 
4f$e '42,35 m 2,2982 2*2985 -0.0003 74.328 3a*817 41*511 
48«1 43 3i 35 •t.3052 -0,0035 74,388 3B.0$m 4l».|p 
4358 44 48 05 2^3332 2,3331 0,0001 75.715 33*im 48.603 
CD 
.JslIM 70*070 • .XfMm. 
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tstoni t gyygtalli %^A fowp tlffi#® .fr©ia 
al@®fe©ll ®, is., 49*0*#g®i m$ a##01g» 0»t m&l 
gt,,12,m3l gfi 12*9009$ §1 t65»O60| X*35119l «t 3»4584| 
fef il»045 St e, •>45#000 » 10^» ©»4 ,gtol fyaotlQin*'* 
St* rA973i.m* i4«,0i.S6i .%.155#a31i l^SUOOj at a»^955| 
b, lg»$01 s: XQ^l ®, -l.f,0©O.x, 
Tatol® tmXX* Wapergtim ©f ©•iod©altr©b®na®a®* 
A f o • » a'^ •• C„<i^»I. 
~i2— 
( e f t l @ )  lif. * r Rg • 
o»>2 n ol fraction 
tl " 2^m5S tM5f 
•*. 
•0*0001 110.352 64*915 45*437 
5693 41 31 ao 2am 2.238? -0,0010 iiiaai 
€%m3 4S,flS 
STT# 41 39 00 a»s4is 2»2415 0*0000 ili»5^1 • iS*a72 4^.*,©if 
f4i3,. 41 55 30 2,2496 2.2h95 0,0001 111*871 65*43i' 46.435 
CO 
4a 32 03 2.^T4 0*0020 112.993 4S.#4f 4fa« 
106.,6S0 63.787-. ,4a!,aSi3 
O ^  liL m 
tsSf Wi®2.m3 
/ 
a»5353 0.0000 T7.S3.S 3usm 4S.iO€ 
5893 45 20 30 2*3487 2^-3Pa -o^oois 78.456 32*774 4f »€8t 
5?70 45 31 15 2*'353a a,3539 -.0,0001 78»663 3t»807 45*i5i 
§mi 45 52 t§ 0^0000 79*067 4«*176 
mm 46 40 4| 2#3869 2,3834 0.0035 79*978 '33»098 46*880 
0 . • 
_ff S.SBi3 T/t-Wl ia.QSa 48.439 
» M0p®r«l0ii «Q«atl0ii ftiw tli® 
and S;46J. lines. 
f m# 4^1 iin® wm rerf faint# tfc# Hat mm 
*51-
m&r • twl(S© 'mfitr' «%ia# 
ptm*i b# f,, a09,3/r40 aiB^i Ia5*i00* 0^a,..1103,. 
Si* 3.5*05941 i*QWt a64*lg6i Ai^g* a,Sl8aS0| a. 1.02391 
b:t 4,T48 ic 10®^| e, 'x 10^®* 0*4 m&l fr4et'i<ni**g^». 
10»7451; S2» 10.00T9J 152a67j 1.10993} a. 1.4©i§| 
fe, » 10^$ ©, 32,098 X • 
Table XXVIII. Dispersion of nitrotoeriaone in solution. 
A 0 . » « 
||« 
(obs) 
». gg 
(calo) 
dlf. %,9/*a § X r • % •  
gii-1 
m3 
ol •fr«etl©a 
"ft fS®#'"\,3J29 Sa229 0.0000 97.408 64*696 3,2.712 
5893 38 00 30 2,1338 2.1326 0»0012 96.092 64.9i3 33.109 
5770 38 05 40 2.1363 2.1349 0.0014 98.254 65.052 33*202 
5461 38 17 55 2.1414 2.1414 0.0000 98.573 33*358 
4960 38 48 35 2,1576 2.1571 0.0005 99.584 65.625 • 
4861 38 52 45 2.1597 2.1591 0,0006 99.711 65.668 34*043 
4358 39 39 S5.' aasas 2.IS26 0.0002 101,134 66,216 ' 34*918 
oo 2*0081 95-193, 63«,57t„. ,,'31»„6^1 
0.4 la 01 fraistlcm 
^563 2.1817 2,1816 0.0001 64.969 32.369 32*620 
5893 40 04 15 2a922 2.1948 ~0.Q026 65.406 32.512 32.894 
5770 40 09 25 t.iffi *o,aci©i' 65-. 616 32.547 33*069 
mi 40 27 3.5 2.2065 2.S063 0.0000 65.95? 32,626 , 33.3a9 
4f6© 41 05 05 2»2249 a.2262 •0.0013 66.678 32.833 33»i45 
4161 41 11 20 2.2280 2.2267 -0.0007 66.797 3t.855 
43^' 42 09 40 2*2565 2,2565 0.0000 67.890 33#129 34.761 
00 31.806 
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Aft #irf*0r ef go" in the sjngle of dleviation proiiitw « 
mror of 3 parts ia th® %h%w§.'#f tli® aelar' r#-tr««ti®a 
&t lodobenxene, the ©impound wlt^ the highest refraftl*# la*-
€m momuT9d la the## #xp®rlai«atif &nA it pr©4ti#0a aa ®rr©r 
0t -4 parts ia -th#' ttoljrd d#cia&3. with a^heptmii®#' th# e©ap0«ttl 
*ith th$ low^gt rdfrnoti"?® inA@i: Ei®asur®€* 
• ^ It was tmmd tn th#-
mmimm. dwi&tloa trm the-««aii^#f 0m«@#isife weighlnssi 
®v'©n wh^a %U6 w« 
0*0002 sm»» while the average deviation was 0,0001 gm* Al* 
lowing an error of 0*000^ in each ©f the thre® weighiag* 
involved in a density measurement, and #».8iatug th« tt 
all in the saia© direction, a maxiiaiaR error 0a« .part 
in the fourth decimal would result with .» .SO al.#. .p|r©a@ii#t(&r*. 
AH'error @f thii isagaitud# in tht teasity #f «itli®r 
fe#am®ii# ©r n-haptan®, the *808% least 0JS«ip©tmia 
-^aeainritdt •r##f««tiwl|r'» wmlA eaws# •mn.'#rr@r'©f 5 part®'in 
the • third d®®l»al &f 'thstr^ resFtctiT® .»$lar l?#f»etion»# 
» 
Atsming. «i 9i^«r sf .i#' ia- the dwi'Sitimt 
to** Im aiigl«,i aat l,pwt'i» 'th# f^tirth dec.iaftl 
i.ii the, demaity, stud mssiMins th&t t^ll the-errorg- are im th® 
sw@ 4ir@©ti©ii.* m&^mm #rr@r'itt th® m©lsr »fr&«ti-©ii 
#f-h«ftfl i©tid®., tho e9»F9«iid-with' th« highest a^lar^r#* 
frastiea# wmM ,># f parts ia th# third- d»«iaftl.« Siailisr-
#rr0ri f©r '%hm with th# • ##*•• 
fra@tl'e% vmM predn^ a mmMimm «i*rtr tf 7 partis ih th» 
•54-" 
%Mm Bmw- mrrovB im •;r#adiag® • aai. 
iagi glf0n itbov#, mi assMmiag %li6ii all t# tfe#'sstt® 
itrsiEsticn# the Biaxia* ••«»»« la'tte m&l&t-mtW'mtlom • &i 
the solute#'measured in 0»a and 0*4 mol fraetlom ©©Itttlesas 
would b abeut 54 and 20 parts in th© third d«teal f©i» tfa®®« 
i*«ap#etl*@ eoricentrations, 
Gomparison of Atomic Hefraotlvitie# 
In order to deteralne the refraetivlty of th© iml©s«» 
atom in th© compounds studied# th© molSr refractioa 
Of til© substituted radical, obtained by aubtmetiEif th.® 
&toai® ©f h.ydr©g#ii givea hj Atiw^rs mn^ ltft#alohi' 
CSl''fr« tUe aelar-refrstii®!! #f "a# uaaab®tit«t#d 
psreat eeaipsuiid.j, •*&§ subti^aottd fr©* th# •».«&«•»$€ iselar m» 
fmetiea #1 th© iial©gen compound* "hst ft "fmy ,d©fialt® 
ffieagureable ¥arist4©ii ia %hm atoatt 'i»®fmetifiti#* ©f the 
do#i im « series of orsaat# h&lid®® " 
app#reat 'bj'tsbi# XXX, whitti give® th© wl^is f:»- tfefhalogea 
atoms for tbe Ma D line as well ai th® dlffereace© between 
the iodine and broirdne, iodin® and chlorine, and th© bromin# 
a»d ©lil©rla# within #a#i s#,ri®8. The soleoular refractions 
of th# eompountf sM th# ©ialtulated value© for the radicals 
fr<» «hlch the »t«if refracti^ss. isy© • eslculated »r® glf#a 
ill isble XXIX# r®fmotion #f hydrogftii'for the 
la. 0 lim wa® tai£#» 1#100# It is t© be n©t®d thmt'tUe^ • 
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at«i© r®fraetlos ©f h&lQg&u ni, ©s® s®«s t#m 
the tf mtiialif.-fetaisfl# 
with the on® ®xc®ption of ehXofobenjBsn®, and that this »*»# 
order ©f radiesl® is when th# AiJtf«r»B@«@ 
th# hiil©g®as itre eompared* 
table XXIX, Molar refractions of the liquida t&W 18 » lift®# 
E*1 . R»Sl* ,S-G1 . ^ - ' ¥9 
^#S8yl' 3f.36a 31,140 2^.»04© 
j>-tolyl 44.300 38,968 36,016 31.140 
phenyl 39*22$ 33.925 31.144 26,220 
47-441 
T&hl® IXX» mfrmttwlttm 'Of %Uj$ th#l.i? 
d|.fr©r«he»fi« 
M. M. ,.X*w8r^ B^^QX. 
fwtolyl 
phenyl 
m 
14^260 
14,106 
iMa 
mm 
©•920 
8,805 
lam 
i,.@24 
§•976 
6.024 
^•53S 
5,301 8.082 
•ilifc; 
4ay ©ther liw chosen for eoiaparii@ii yi@Ms the ilsa@ 
mtA&v Qt raliial#* 
f»r rsmsene' ia the iatroauction, it was 
«ir®t th# «#Isr i»«fraeti©ii» m% infiait# 
'fh®## wltitSf la th#' %n 
tht tectlon on Calculations» ar# given in table XXXI, fh® 
m%mim r@fractloa ©f hyArtgea %% laflMt® wawoleagl^ wa# 
esiiaattd in tii« following For lidp-tAii®t' %. 'tiaali 
33*^%'- U ff.ff 
percent of th@ foOT#r» Sine® thep® are no highly polarl^-
ijonii in hMptmm$rl% •§©«#• that 
»ii will Aaiige about th# maa# rate ok b#Si^. 
to Infinity. - j-faking this wsinaiptlon, th® value of th» »t«|@ 
#r iafia4t« -ii'tmii to# 
1.075. 
'• fh® '©f'th# ittoal© rsfrattlrlMti • of the 
laal@g#iis lad AiffwmQm 'fm ittfialtt waft^itngth 
«re g:l.v«ii in tabl« XXXIJ. It li mm that -mhi® ortlw 
• @ f  t i i « ^  r a S i t i i l #  I *  • r « t a i i i € 4 ' - h @ r ® ' « » # •  @ x e ® p t l © a  o f  
«ii." t&« aiditlonn.! mmptlon of tii© • ttff#r#ai» 
b®tw#«a Iodine »t bfosilne In lodob0»i|#ii# Mt fe.r«#b®aseil®#. 
fablit .lOT,; i©l# mt* ©f th& llqwldt at lafialte wa¥@*l#iig;tli». 
.vR*8f .. - . ..R*C1 • R^H. . m* . : ^ 
b@n»yl — 37.689 54.729 29.916 28^841 
prnm^gl M*310 . 34,648 39.916- ti*i4l 
37.460 32.561 30.002 25.129 24.®§4 
mrnm.: ..t-r 
At©iii« r®frftetiifiti«» #f th« hal@g«ii»' *ni theli' 
differences at Infinite wave^-length* 
J a^La Jim WgH p#Myl O«sj4O 5*®8© •'«»• 2»9o" 
p*t#lyl • 13.469 8,611 • S. 807 4,858 7#66t 2#:i04-
phtnyl: • 13.406 8,507 5.948 • 4.899 7.458 
•57-
"Stmee th© comparison of th@ atomie refractions at th# 
t i n #  T s i i d  " I m . '  t h i s ®  ' i s s s i ' ' m : • %  • • ' t h ® ' '  
fact the order of the radicals obtained at thi» point was 
;tii® smm. mf th® #ra#r obtaiaet at inf i»ite 
was thought ®. eoaparisoa of the €isp®r»io»i for & d®flalt« 
Interval in th© vieibl® raas@ would also b® valid. The in* 
tergal'-ehofea'-ftr- thiS" ®@»parl«0it wa«''li®t¥@«n th« Hg him 
lin# got 'thtw iia#s wmm sharp «id th# 
diff®r«a«# -mpfmrnrntB' m' »ii« • Mpmsti. i#»rt*sl#iigths, Th#' 
utoffll® di»p#r»ion® forand their diff»r®ae®s 
are p-iven in tabl© XXXIII* It is gratifying to note that 
the SMB© ort®r: #f .wSi-tali' «b«w is 'fi## 
values appear to be out ©f place* but in at J®ast mm-'&f' 
th#»« eaieii th@ diff«r@ne® i# m sa&ll that It prob«b% • io®s 
n#t #xo©®d th© «3ip«rla«iital error# • 
fabl® X30CIII» Dispersion of atomiie refractions betif®@ii ig 
blue and Hcc lines of the halogen atome and 
their diff@i^iio@i* 
Raama : 1 ar ca i-bv i-ci Br.oi 
baiisyl 0#555 O^SIS .••• **• 
p-tolyl 0,899 0.395 0,226 0,504 0,673 0.M9 
phenyl 0.878 0*387 0.ai5 0,491 0*663 0,l?t 
.„ , , , ,  
A eoffiparlson of th# ©ffeot® of th# ©rthcM^ wad msta-
hitropnsnyl radicals bj" oolar refractions laeasursd in jftOlu* 
tion shows that th© atoBil® r©fraetiviti®# • of %hef1mMsm 
• -58» 
lat&riably hisfe®*' in thf »$%*• 
til© •§*»%&©#• • • 'fii«"teta-#%tifciii«t with tlt» In 0 '11.11# mm p^mmmt-
ltd in tablaa KMM m& IXMt. 'Sh% ir&ltt# of ttat# atcalt w%fm^-
tivlty of hydrogen is tft^«it^s l»iGO« 
, ai® mM6 oM®l» is retained wb®ii «tfflparl«on#';ar# «»€#•#% ., 
ififinittly long wawleagtfe. fti#ae'tsta\ar#:-pr®»#at@a ;lm 
' IKft 'awi; 'lOTIi#- f&« 'Wltt#' .## - tilt 
Iiy4r©g««t 1,® t-skw »» l.OfS a«'• . 
Tabl® xmr# M#l, ptf# ©f tfe® «©lia» tm tltsmi# i#!.!!* 
with th@ Ha B lln®« 
. .^ .R^l . U^Cl M*E , : ,.. 
,a-tttti^plienyl m*mi 38^208 33*1^9 3t.009 
o-nitroph©ayl 45,916^»762 37,899 35^09 5ii0Of 
»*«Ati»^fiiyl •• 46^09© 40,fS7 38,089' •3S#Sf# •3l.»794 
o-nitrophenyl 45,662 40.589 37,674 32.894 31#T94 
fa"bl« XIK?» 4t«i0 p®fmetiiritt»ii of th® iiftl.©g®fi» mM tlitir 
: &%ft^T9mm wltli %he Hn D iln©* 
* • 2  i t o l  » E e € i «  m 
a*nitropli«»y3. • a.A,a7a 9»0S9 6,199 5*243 8,073 2.830 
©•aitr©f&@iiyl 13,909 @•••713 5»@90 5# 156 8.019 2,663 
0«4 aol trmtiosi. 
ffi-nitrophenyl I4,29i 9,163 6.295 5,2.33 8.001 i^iss 
6.795 5,880 5,093 8,006 
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fable XXX?I» Mol, x»ef. of solida raeas^ in §#!«•• 
tions at infinite wave-length. 
E«3r R-01 a*H ...a. 
0.2 fflol fractloa 
44.065 38.93© 35.970 31.621 •3®* §46 
•4t.«3 38.499 3§*m P»|4i 
0.4 ffiol fractisn 
43,608 38.937 36,aas •3tM& m*m3 
42*439 38,a80 36,140 31.168 3^*m3 
Table XJQCiril* Atomic refractivities of th® halogens and 
l»li©lr diffwemew at ittfiait® 
: i»lis i»®iS 
o.nltroph©nyl 12,517 7.953 5.317 4»3i4 T.OOO t,656 
0>4 iiol fraetion 
I • 13,515.. 8.64#'- iaii' 4.i?I T.3S'I 
$«»|%repli0ayl 12.346 8,167 6.047 4,159 6.299 S»14© 
. ,!%• it- %h&%  ^ ti»# m^lm -refraetions of #©»*-
faried oonsiderably witli concentration, fim ii©r# 
' l i i #  f # r  t l i ®  i i e l s r  r m -
«s»'©f iiiti»oli@ii»ii# wli©**® tla® mmlm' m* 
titm%i0n wm ta the -pure stat# w#ll Is iiaiu^ 
%,li« f«iat i» »#lution tii#g« 
fm til© par© ©oapound* All compaFlttsas 'mw mrnm fey v&ltiii 
found la til® • same mol fwm%%on nthmm %hBj 
sbetaM rtialii comparative values# . 
'A%%h0ugh' M th# radicals lii® a*.®* 
sitttt® thm F®#r&ati#ni «i 
ai©a» #if imlogea ate-ai .»##»• ole&rly ©atabliihti, m 
%ti$ ©i€#r fmthmmim* 
undoubtedly dm® tf n complex coiabination #f various ffttters 
'Witfe €i,ff#,F@at foro© in ©ppotlng iir©®tion»# 
faet®rt.a» i«a«f 'tetMs wttiM' «#i*t»l:sly 
oontribut© to the effect. It can b# pointed out that 
faetor® ay©'r««poiieibl©-fhtr® i« 
clearly nc correlation with molecular weighti ''electron--
aharlug ability"f Siam»eh*s §,@rim ot radical® bai#4 ©a, 
th# 4rr«veralbl# iplittlng a# ©»gitixi«st»liics,. r#setlvliy.« 
•.fnrth®r iasiglit lat# t&# prebl#®; c#«M b« #¥t«lii«€ fey 
.©•icteaaiiii; -th#- tm • It ,««rtairily •»#«» 
that tli«r« »li©uld b# an Intimate relation between r®_frattles 
and th©^ iii#atcatl boiii# imsmuiii at •bs-tli iur« «itli 
tM r&lmm «isetr©iii# Ww?thw ««®ar#i©» m «t©iil,e 
%%m9 ihoiiM pdst g«rt&i»If throw light m tlit tmtum 
mt th# eh@mlesl 
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%4 f&«' in&im» of t»ii ilqwM ©rgioil®'tealid#* .«iA 
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lia#» la fee visible region, 
t» fh« ^ i®ii«iti«t-©f hmm-
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3m fhetr molar »fraetl^a» !#«» ,.»l@iil«t«i f©r m§,m 
•• • 
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t * .  t i l #  - f i t t t d  w i t h  p p l i M ' i i  &  t a % t g »  
im%%ory »tli©€ ©f mmmr%  ^ '&i Itsiui4«' 
^•tli •pr#©i8leii«. 
i# fhe -^k# la a. mwim #f 
halides sufficiently %9' a@a8«i*ta«al« 
3* fb® -©f ^tk# 
g|:ir®iy %im .balidfi %m 'h&myl§ f»tolyl# 
sua n-heptfi radical#, 
4» m& •«»»# @f !&«•« i*. ;aAl,a%si4»t la tlieir 
• m mm ' 
f*' 4« in smpmlm m%mi& 
• #f til# fcalogens* 
i# %M9 mfmctiom t#/lttflsttely 
l#sg wsf©•l#oith • ilf« til# iaa® «• 
tli#'a@lar r»fi*aeM®ns f@r'laiy slagle Mii®.# 
T* fli® •••lialeiil-trobeRaen^s fi«M f^.r th® atrial© r#--
&i tis« &&3.®gsa« wlilefe •r®- Mglisr tot® 
f©r til® ®#rr®8f^ailag #*li.iilonitrofe®a.t$ii®i»: 
.8,t is#l«r mfrm%i'^m #f .fe«l0iii.tr@fe#a-ss®a#® a#&®wr#t 
iti dioxaa#. solutions mry wi'tto tfe® eoa©©iitratioiif. feeliig 
M:gli«r fojp »#r® tllmt© i#ltttiws..» 
. - • temmmm mtm • ' - _ • 
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t# liMm li M%" 
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Miit a# f@ 
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I3m Kwmm^ .§»».» 'P* fjl 
14,. irstt«« .«st Stoiit«t iHS## .Si C JW) 
i'it Mmmmt 4y*-» Ms* :|ii llflS) 
M* Erwtt»«t SS»» M# iWlf) 
1?-* ,|^», M# i*»TI 
m* Kmumw inies- a» iwmt 
If# §tm'§ 'ilit*. MmmMf 
»» p#s&ei*t fli« #f tfc# m%m ia 
1^, ii-®tiifl .»«rwrf* ijii^ttl®li«i M* 3» ytbrwpyt 
tmm .stilt# *#«#• i«w6 iWl) 
^5S. t94 (1933) 
22« Stwel®, ,ISSSS* £S» Stl»» S 3.381 ,C1937) ^ 
a3« B«ntel«, Msitliwi, aai Millisfflst &p©rl.ii®n.%al Kte^tleal 
2d ®d» p» 448» M# #riiw*Itll Clf34) 
t4. diffof^# S&ttiral Siass# P* f«i East-raiid, e©«t ln©» (191^) 
t5« §l«»st©a»» ©f ftosical Qhmiitry* p* 522, , 
.featjpsad Q©« i lae* 11940) 
26» Fajant aad Hiittt A %«ist S@©k of Praetltal Fhfslea.l 
QTmm%s%rf0. p# li7» ®« ?• Dutton «a4 {1930) , 
•  • ,  •  f l i % - l i f t w i s h s i ' t #  l i t s  • a p p r # e : l . & t t @ a t r #  
'f#r'iiigf^siliig miA aiAiag.lii 
tf . fr©bl«*. 
